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ABSTRACTABSTRACT

This examination of numeric data base activities grew out of a con--
timing effort to develop a system of statistical indicators of'scientific
and technical communication. The larger multi-year effort, supported by the
National ScienCe FOundation,,primarily addressed narrative, ink -print communi-
cation media. An *exploratory study of the magnitude and growth of machine-
readable numeric-data, as an.STI,resource, was ;conducted to augMent informa-.
tion about the other medii.

,

r No comprehensive list of scientific ancriechnicarnumerIlLdata bases,
.., nor of organizations.producing-or maintaining them,'currently exists. A broad
'"mix of. directories, listings.bTsubjeat field, reports, mail inquiriet and
telephone and face-to-faceinterviews was used to collect infOrmation. .Numeric
data bases reported`. on reside largely within the Federal government.- Many-
agencies 'are unable.to attach funding levels'spetifically to' support of numeric
data bases. However, the Federal government alone proVides,funds Of more than
one billion"doliars per.year to'suppOrt the group of:numeric data activities -

*here eigenditures orobligations Could be identified.,
. .

Scientific and technical numeric data bases are identified and des-
')
e in the following fields: -Physical, environmental, life and social sciences.

principal Federal'agedcies supporting these data-base activities_ include; the
National Oceanographic an4'Atmospheric Administration,tniironmental Protectidn
Agency, National Cancer Institute, Energy Research and'Deyelopment Administration,

'National Space Science 'Data Center, United. States Geological Survey, National
1Standardi Reference Data System, National Archives and Records..Service,'U. S.
Naval OVServatoryFederal Energy Administration, and activities associated
with Information Analysis Centers and Federal statistical pr6grams.

.Although rapid growth in the size and number of numeric data bases was
frequently mentioned in the literature and in interviews, quantification of
data base size was rarely the case. In addition, a:great deal of. numeric data
was identified which, althbugh not always machine-readable; was published or
otHerwise available in such forms as maps, charts, Oapers,'sheeta or reels of
film, photographic Otints and microforms.

There is a growing awareness on the.part of man); Federal agencies and
the Congress, of'the need for improving identification of numeric data sources
and enhancing their use.

t t



TABLE OF CONTENTS

Section.. . Title

.INTRODUCTION

2 COLLECTION.OF'DATA ABOUT DATA

2.1 Survey Pre -Test -

2.2 Conceptual and Definitional Problems-
in Quantification,'

2.2.1 File Size

7

2.2.2 Number-of:Users 8

2.2.3 Costs .arid Fees 9

3

4

4.1

4.2

4.3,

5.1

5.3

7

7.1

7.2

7.2.1

Ltv.VIS OF FEDERAL INVOLVEMENT

-

HISTORICAL HIGHLIGHTS IN NUMERIC DATA
COMPILATION

Published Data

The Role of Discipline-Oriented Societies

- =11

.15

15

.19

Other Organizations 20

NUMERIC DATA AND MAJOR DISTRIBUTION.
AGENCIES -22

Data Files Available'Through NTIS 23

DDC Looks at Fact Services 33

-National Archives and Records Service 34 r

INFORMATION ANALYSIS' CENTERS AND RESEARCH
AND DEVELOPMENT CENTERS AS POTENTIAL
SOURCES OF DATA .37

INTERNATIONAL DATA COORDINATION 44

CODATA 44

The World Data Centers; International
Transfer of Numeric Data in the Geo-
physical Sciences 48

-

World Data Centers in the United States 52



-Section

8

8.1

8.2

9

9.1

9.2

9.3

9.4

A,.
TABLE OF CONTENTS (Coned)

Title

PHYSICAL SCIENCES

Astronomy Data Programs:

National Stan4Ard Refetence Data System

ENVIRONMENTAL' SCIENCES

Environmental Protection Agency

- Federal, nergy Administration

:National Oceanic andAtinOspheric
AdministratiofiThati Centers

The National Space Sclehce Data Center
0 NASA

9.5 Cartographic and GeographiC Data
ProgrkmS

10

10.1

10.2

10.3

11.2

'APPENDIX A

APPENDIX B

APPENDIX

LIFE SCIENCES
-,1

U. S.'Department of Agriculture'

Botanical Data

Medical Data Systems

SOCIAL SCIENCES

Federal Statistics Programs.

Levels of Effort for Public Use Reports

Obligations for Principal Statistics
Programs

Other Social SctenceData.Sources

SUMMARY AND CONCLUSION

SURVEY-PRE-:TEST

FIGURES

BIBLIOGRAPHY

4

Page

60

60

61

65

'68

69.

72

80.

83

92

92

94'.

95

97.

97

.99

103

105:

110'.



Table

3.1

3.2

5.1

5.2

LIST OF TABLES

Title

ANNUAL FUNDING LEVELS FOR SELECTED FEDERAL
SCIENTIFIC DATA PROGRAMS .

FEDERAL 0LIGATIONS FOR SCIENTIFIC INFORMATION
AM-DATA: 1962-1

SUMMARY-OF ENTRIES NTIS SOFTWARE & DATA.FILES,
1973

SUMMARY OF CONTENTS OF DIRECTORY OF COMPUTERIZED
DATA FILES AND RELATED SOFTWARE, 1974

5.3 SUMMARY OF ENTRIES IN. SELECTED FIELDS FROM A
DIRECTORY OF COMPUTERIZED DATA FILES, SOFTWARE
AND RELATED TECHNICAL REPORTS, 1976

NATIONAI, 'ARCHIVES ADD RECORDS SERVICE REQUESTS
AND SALES: 1972-75

5.4

6.1

6.2

6.3

7.1

12

14

25

27

30

36'.

INFORMATION ANALYSIS CENTERS BY FIELD OF SCIENCE:
1974 , '40

CHARACTERISTICS OF. FEDERALLY SUPPORTED INFORMATION
ANALYSIS CENTERS: 1968, 1970, 1974

NUM2ER AND PERCENT OF-FEDERALLY SUPPORTED
INFORMATION ANALYSIS CENTERS OFFERING SELECTED
SERVICES AND PRODUCTS: X1968, 1970, 1974 -

VARIETIES OF CATEGORIES OF DATA

7.2 VARIETIES'6F CATEGORIES OF DATA BASED ON USER-
CHARACTERISTICS'

7.3 LOCATION OF GEOPHYSICAL WORLD. DATA CENTERS AND
RELATED PERMANENT SERVICES

7.4 U.S. VERSUS FOREIGN `DATA FLOW FOR SELECTED
WDC -As: 1974

41

42

46

47

51

54

7.5 EXAMPLES OF QUANTITIES'Op DATA RECEIvED AND
DISTRIBUTED BY WDC-As: 1973-1974 - 55

7.6 .SUMMARY OF HOLDINGS, SELECTED WORLD DATA CENTERS
AND NATIONAL DATA CENTERS 56

-

7.7 APPROXIMATE DATA QUANTITIES FOR SELECTED \
GEOPHYSICAL PROGRAMS 59

8.1 KITT PEAK NATIONAL OBSERVATORY DATA GENERATION:
.... 1976 ) 61

8.2 NUMBER OF DATA CENTERS & PROJECTS OF NATIONAL
STANDARD REFERENCE-DATA SYSTEM 62

8.3
64

NATIONAL gTANDARD,REFERENCE DATA SYSTEM
PUBLICATIONS: 1975

A



Table

94

LIST OF TABLES (Coned)

NUMBER OF FEDERAL ENVIRONMENTAL DATA SYSTEMS
BY FUNCTIONAL AREA: 1974

t

`.Page.Page

66.

9.2 COLLECTION AND TRANSFER OF ENVIRONMENTAL DATA
BY FEDERAL AGENCIES: 1974 67

FILE SIZE AND REQUEST COMPARISON OF 14
OPERATIONAL EPA DATA SYSTEMS: :1976 70,

9.4.- EPA ENVIRONMENTAL DATA SYSTEMS COSTS: 1976 71.
9.5 FMERALENERGY ADMINISTRATION DATA SOURCES 73
9.6 ENVIRONMENTAL DATA SERVICE USER REQUEST

STATISTICS: 1972-1975 75

9.7 SUMMARY OF RESPONSES TO KRI QUESTIONNAIRE:
NATIONAL GEOPHYSICAL & SOLAR TERRESTRIAL DATA
CENTER SOLID EARTH DATA 76

9.3

9.8 SELECTED TAPE VOLUMES. IN EDS.1976

9.9 BUDGET OBLIGATIONS NATIONAL METEOROLOGICAL
1

77

CENTER AND,NATIONAL CLIMiTIC.CENTER: 1972,
1974,-1976 78

9.10 PRESENT HOLDINGS OF SELECTED WDC-A AFFILIATED
NATIONAL DATA CENTERS: 1975 79

9.11 frATA HOLDINGS OF THE NATIONAL SPACE SCIENCE

9.12

9.13

9.14

9.15

9.16

9.17 t

9.18

9.19

2-

DATA CENTER: 1973-1975

NSSDC REQUEST OUTPUT: 1974

NUMBER OF REQUESTS FOR SATELLITE DATA
SATISFIED BY NSSDC BY DiTA 1ET SCIENTIFIC

82

X83,

SUBDISCIPLINES 84

VOLUME OF DATA IN WATSTORE 1976, 1980 87
1

NATIONAL CARTOGRAPHIC INFORMATION 'CENTER:
AERIAL PHOTOGRAPHY SUMMARY RECORDSYSTEM DATA
BASE: JULY 1976 88

EXPENDITURES FOR MAPPING, CHARTING, GEODESY
BY SELECTED DEPARTMENTS AND MAJOR CONTRIBUTING
COMPONENTS: 1972 89

'FEDERAL EXPENDITURES FOtMAPPING, CHARTING, AND
GEODETIC ACTIVITIES BYTURPOSE:,,FY 1972

, 90

FEDERAL EXPENDUTURES FOL.SELECTED MAPPING,
CHARTING, AND GEODESY TECHNICAL SERVICES: 1972 91

'DATA ACQUISITION AND DATA PROCESSING, SELECTED
OCEAN DATA-. 91

Y U

1



Table

10.1-,

LIST OF TABLES (Cont'd).
.

Title'

RESEARCH AUTOMATIC DATA PROCESSING: ESTIMATE
OF COSTS, NUMBER OF COMPUTERS ARID PERSUIVEL
IN USDA, 197073. .

.;

Page

94

11.1 LARGE FEDERAL PUBLIC. USE PROGRAMS BY AGENCY,
SIZE AND LASS OF PROGRAM: 1975 .

--- 10(

'11.2 SELECTED. FEDERAL PUBLIC,USE PROGRAMS BY
,

.

',MERCY: 1975 -
.

-101
'

) J 0

11.3 MAIBIOURS EXPENDED BY CLASS; 107 LARGEST
FEDERAL PROGRAMS: 1975 - 103

11.4 .
, OBLAATIONS FOR PRINCIPAL FEDERAL STATISTICAL PRO-

GRAMS, SELECTED AGENCIES; 1972, 1975, 1977. , 104

-11.5 OBLIGATIONS FOR PRINCIPAL PEDERAL STATISTICAL PRO-
GRAMS BY BROAD SUBJECT AREAS: 1972, 19751 1977 106

4

11.6 NUMBER OF INSTITUTIONS, CENTERS & FILES covERgp
F:' IN THE DIRECTORY OF DATA RASRSTN IMEROCTAL & -

BEHAVIORAL SCIENCES: 1973 ,..

A.

O

108 4



INTRObUChON

*
In 1975, ihe.Center for Quantitative' Science began a study to

-
.

develop statistical indicators of communication
)
i and technology. The

scope of the stUdy'includes a brad interpretation of 'science and technology'
.

. as well as of ' communication.' .,The indicators -which have been deVeloped are'

based-almost'exclusively on printed communications media (i.e., the technical

literature aaitis normally understood). Therefore, the measures of the printed

wotk6 (numbers oflpuhlications,-costs, etc.) cited in subsequent sections:of.this

report are subsUmed within the data presented In'the other',Statistical Indicators"

reports issuellin 1976 and 1977.(51 52 53 , 102).

Avery limited investigation into numeric-data, conducted during 1975,

indicated that (ink print) published numeric data might constitute only a small

portion of the numeric data available in a, communicable form to scientists and

engineers. Technological developments within the past 15 yeaxs or so have created

new media which axe particularly,puited to the recording, storage, and analysis

of numeric data.- s is, especially true for those types of data which are

voluminoUs or ch require extensive mathematical or statistical manipulation.

During. 1976 an expanded investigation was cdnducted withthe:purpose of identi-

fying and quantifying measures, of the extent and utilization.of numeric data 1*

bases in the United States. .

This effort concentrated largely.on machine-readable files'(and

'Aducts or services associated with them) in order to complement the literature

data King Research,'Inc., sought'to be able to make some more definitive state-.

mints, than the often heard, rThey're:big and getting bigger,r based on statistics

for number and sine of numeric files, costs, and usage.

The study made it very apparent that it is a far from simple task even
to identifyell (nearly all, all significant) numeric data bases in science and

Then affiliated with Market Facts, Inc., currently King Research, Inc.

S
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teChnolOgy*ExdlUded from primary. consideration are all data bases:whidh .

support. purelylanagement information'aystems. Thus, a file about on-going
.-

research rojects why contains narrative descriptions of the projects plus.

funding levels *could be considered a science -and technology.data base with

respect to the project descrptious but would at be considered a science and

technology numeric data base merely by virtue. of the numeric funding values.

At another point along the botindary of what should or should notlje
.

included-are heavily:mumeric data bases whidh'are collected and'exist largely
.t

qutside the reaft of science and technology,btt which are heavily used for.work

within this domain. Thus, fish catch statistics or chemical production figures

maybe largely economic statistics, yet'they may be crucial to certain ecoldgic

research. Depographic statistics may be intended primarily for goverameaeil
,

purposes, such as election districting and siting ofschools, but they also.

underpin much epidemiological research.

There; does not exist any comprehensive compilation of numeric data

baSes. There have been, from time to time, directories prepared which identify.

and, to some extent; characterize numeric data bases and associated activities,

such as the International Compendium of Numeric Data'Projects (14 ) and

Critical Data in Britain. There are various compilations of information

resources forselected subject matter, e.g., -A Directory of-Information Re-
,

*sources in the United States. Physical Sciences, Engineering (80.), or for

types of activit' ; e.g., Directory of Federally Supported Information Analysis

Centers (79s.' The descriptions provided in these compilations, however, only

rarely.spedify whether Any-of the. activities include compilation of or .provision

foi access to numeric.data bases.

It has been far less difficult, not surprisingly, to obtain at least
. e

same information about government-operated and government-sponsored numeric

data bases than about proprietary ones, even when the latter were identified.

Tedhnically. oriented business firms, art naturally reluctant to disclose many

characteristics of their in -house information systems and data bases. However,

even the managers of public systems and.datdNbases were notably reluctant and/or
. .

poorly equipped to supply information aboUt.file sizes, costs, number of users,

nuMbei of uses, and other measures,:fOr numeric databases. NO proprietary.
.

scientifid numeric.data bases. wereidentified with.public availability comparable:

-2-
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.
-

to the bibliographic and tatu'al data bases available, for example, through

SDC or'Lockheed..

.

This report provides information inAlyidually-about some numeric

data bases and collectively about some groups of data bases. Theie is some

information about:--nan-numeric-aspects-kf-data bases which also contain numeric

data. The information collected about numeric data bases differsmarkedly

from data base to-data base.

For some data basei, numbers.of items in the file can be quoted and

perhaps even growth rates. For some Aata bases, information is available con-
.

cerning dollar costs, number of users, or number of queries. For no single

numeric data bank did we ob in all of these measures for'a single year; much

17less for time series; no-s. gle measure was available for all numeric data bases.

Even those data bases for which, for example, the numbers of items had been

identified, were incommensurable along this dimension.' Indeed, different pieces

of the same data collections could not be aggregated nor compared because the

units of measure included bits, bytes, records, of-magnetic tape, reels of

videte, sheets of paper, punched cards, microfiche, and feet of photographic

film mad "station- months," among others.

.

The-Conclusion-is inescapable that data are presently lacking which'

would permit aggregating or reliable. trends in the size or.activity
. .of numeric data base undertakings. In the main body. of this report, individual..

. .
,

.

numeric data bases and groups of such data.baseshave-been.characterized in those
terms and along .those dimensions which:were elucidated during thestudy.-

Almost exclusively, Federal data base holdings and activities are ,

described. Someforeign'data base activities are mentioned in the Context of
international efforts in whiChthe United States participates.

4any.files are produced and/or made available commercially for a fee.
or for Anternal-t5se by industry These files are important to science and -)

1technology. HoweVer, little information on proprietary files was available,

beyond identifying their existence. The publiclyAmvailable proprietary files
that were identified appeared to.be'so closely tied to bibliographic services
or to financial data that they seemed beyond the scope of this investigation.

r3...
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'The. centers, ;files and systems identidentified in this report do not

7couprise a Complete list; The descriptions co tained.are limited.to a few

factors which help to characterize the magai, e.c4f 'Operations. Descriptions

.

of organizationmdetion and purpoiliare inter iOnally brief. .Readers..

interested in' additional detail on these char teristiCs may- refer to. the
. .

documents in the. Bibliography and .also to the/bibliographi in.the chapter on

Numeric Data Bases in the Upcbming.ABIST volume (60). Itemized listings-of

files and c4gers have been provided in the Appendices as an additional aid

primarily, because such listings are considered useful. to future investigators.

--

Section. 2 addresses the generalzprbblems encountered and gives a

brief description of the survey pre-test._ .A:fuller summary of 'the..pre-test

results and:t.copy of the survey instrument are in Appendix A. Section 3',

.providel.limited informatioh on the level of Federal.effort: Section 4 provides

an historical bacicground.of the development of nUMeric data compilations. Sub-
.

seciuent sections present the findings either for specific agencies; centers,

:or systems or for fields of science which rely heavily on numeric data.



COLLECTION OF DATA

The "Indicators" contract originally specified that statistical data
be-Collected from.secondary (i.e., published) sources. This limitation, however,
prevented the development of adequate indicators of scientific and technical.
comMunication-, even _of that portion which waschanneled through the literature.
As a result, several surveys were developed. and conducted to fill gaps in the
information available from published sources.

This seUdy,of:numeric".data.also began with a literature.search and ,

.requeets for annual reports, directories, and other .listingsf Much of the written
. material that was available addressed the needs, problems, and development of

. numeric data 'and dealt extensively with conceptual and technological details ofa.,

building large (and/or-critically needed) numeric datafiles-A major-finding
was the.-:existence of a dearth of "data on data."

From-the_beginning, the informa-
tion from-printed publications was supplemented by hundreds. of phone calls, lettera,-

, andpersonal-interviews.. In addition, a.surVey was also planned hut, for.reasons
stated below, it was not conducted.

2.1 Survey Pre-Test

-

At the end off1975, it was evident that sifting-.throUgh-the literature
on numeric data was not providing adequate detail to meet the data needs of
the study. .NU:t only were inadequate statistical data found on current quantita-.
tive levela of activity and effort; ut historical statistics-which are required
to estimate growth-rates, were virtually non-existant, A survey of a sample of
data centers was clearly indicated..

As-a source from which to Select a. sample of Centersi-the-Second

Interktional Edition of the Encyclopediaof.Information Systems and Services (56).
was chosen. -This-is. one-of the.more

comprehensive directories that was found,
espeCially in its inclusion Of centers and systems from all- fields of science.
This 1,280page book cOntains,desriptiOns of. about "1,750'organizations con-
cerned with new forms, new.meat,'and new methods for providing information

services. ". It' contains 13 indexes: One ofj these, "Data Collection and Analysis

-5-



e

Ce tersi" was reviewed;endgener many of the contacts used In subsequent .;

The,indeX Contains-s , but not all, of the...centers included in the

National Standard Referenc Data System (NSRDS), the Federally-supported

Information 4nelyaisCe ters .(IAC), the Cnsus:.Service Centers, and the,
'. -

FederallpFunded'Res rC:h and Development Centers (FFRDC04 A number of

. bibliographic, no -numeric data, end/or non-science data callectiona are included

as. well as "se ce-only" organizations for which no information:Is...provided on

the existence of any data holdirigs.:70tly about five Percent ofthe entries in

theindex appearlto be non -U.S.

- - :

Ihe.information contained in the Encyclopedia was obtained directly

from each center by. questionnaire, letter,.or telephoneeOntact, so it may be ,

'.expected to be reaionablioaccurite as eftbe.date collected. The location :and/or

personnel-Of.many centers have sUbseqUently Changed.: A bibliography, which lists

over 56 of the sourCesused to identify potential entries in the Encyclopedia;
;.

is. tself 'a useful-reference to an assortMent.of guides;. directories, surveys,
.

registots,:4tc..

A questiothaire was designed Collect data on 'file sizes, data

sources, fields of science, user populations, sales of products and services,

and data publications. Both burrent"(1975) information and historical informa-

tion (for a decade) were requested. Care wasstaken to avoid ambiguous wordings,

q estiOns.were-eliminated to which, we judged, many centers would be una4e to

re pond. Funding level was one of the questions eliminated. (See Appendix A

for the questionnaire used in the pre-testing.) A small number of centers (2)

was selected-from the Encyclopedia index to pre-test the survey instrument.

An analysis of, the responses was expected to provide addtpional information

with which to improve the questionnaire.

f

Two counterintuitive conclusions were drawn from the responses:

A-summary. ok the data collected-Would b meaningleas.

A mail, survey with an extensively revised. questionnaire
would still be unlikely to generate the needed data.

18
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Questionnaires received from the 15 respondents were filled in_only
ipottily. SJfficient data. were received from four Federal centers to allow
their incorporation into the parts of this report concerning those centers.
However, even this was difficult, as identification (by.name) of individual
files was, lacking in the survey. Commercial firms specified that data provided
were confidential. In general, respondents'did.not, feel that the information
they wereTr oyiding. in,the survey was in any way indicative of level of activity,

.

mission goals, or growth.-Appendix A contaimssfurther description of the,Pro-
blems encountered. For reasons stated here and-in Appendix A, the survey was
aborted. ,

2.2 Conceptual and Definitional Problems in Quantification

Pervasive problems exist in fundamental.concepti,.including.definition
of some of the dimensions along which to measure-data bases. These problems4

. must be'solved'in order to obtain statiatical and other information which mig
be useful for comparative purposes.

. 2.2.1 File Size

Although.'data files are discUsSed in terms. of their size, this
characteristic ddesnot indicate-their relative: importance to the.scientific
community. For exampleidata.files containing recommended values of fundamental*
constants may be relatively small files (and may not be available in machine-
readable.form). :Nevertheless, their critical iMportance to scientists.and.engi-
neers is so Widely accepted, that sUbstential effort:is expended to publicize'
and distribute.Any changeS"..

Growth. rates are also-suspect as determinants of importance or utility
since some types of numeric files'have.maximaa.achievable sizes. Certain
historical and geograPhic files, once they are complete, are of this type. Files
of this type would be.created for single experiments. Files may, remain at the
same size despite changes in the.contents, e.g., a ,file of the maximum temperatures
ever recorded on each day of the year will never contain more than 366 entries for
each weather station. FOr this type of file, growth rates cannot be projected,

For example, those data files maintained by'thecenters of the Natibnal
Standard Reference Data System, National Bureau of Standards..

-7-
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beyoncLa-certalp size. 'Other types. of files .can grow..indefinitely.a's new

data are entered.

Nutbers of-filesand.file'gizesare not clearcut terms. One can

comparatively easily define the number of books, journals, or articles, or

the number of pages, nUtber of words per page, and so forth, when referring

to textual material. However,,the-.concept of-"a file" is someWhat more nebulous.

An individual file m.lar. be created from data extracted frOt a number of other

files or ma) be summary createdfrom a much larger file. File size"may be-

described_in terms of. numbers of items of physical recording Media; e.g.,

nurser ofcarda,-magnetiC tapesi-Or disC packs. It maybe measured in'terms

of nutbersrof:records -Contained. Or, it may be measured, in terms of-mutbers..

Of bits or. bYtei.

None Of these measures are interchangeable. Not.even ready inter
conversion of measures is possible: in contrast,to the rule-of-thutb.average,

for example, of about-six characters per word of running English text, the

number of byies per m>hine record can in entirely plausible instances vary

from about a dozen to many thousands.

In ty cases, the computer programs which allow access, manipulation

and output are integral parts of the. file. Even when they are not,-certain

quantities of identifiers, labels, and control and edit characters'are.- Therefore,
,'. even a bit count is not VeCessarily a good indicator of: the quantity of data

contained in the- file.

Newer technology further compounds fhe'file-size problem. A tape

library containing 100 magnetic tapes may "double" its'data content and still
show the same number of tapes.(or fewer tapes) due to compression of date.,

2.2.2 Number of Users

The relative Significance of afile is also not necessarily-determined-.
_

by the.rrumberlof.lts users,. Maximum potential use of data files (number of users
and number oftiSeS) and distribution.ofdata file.prOchicts is largely governed
by.both the scope of the data (e.g., useful-to scienfists.in a number of fields)

20



and the number of scientists in a specific discipline (in cases where the
utility of the.file is restricted to a narrow sub-discipline), .A.filemey
be directly important to only a few scientists but indirectly important to--
many, by the extentive influence of the work of-the few.

Growth rates for.the numbers of users cannot be interpreted
Aracup... Slow or zero growth rates in the Autber tbf liters of a file may inditate
that the file. is. "unadvertised" and underutilized,-or-it may mean that all
potential users are already users and the number of scientists in that subject
specialty is static.- Rapid growth in the number of users may derive.from market
penetration, growth in tfie nuMber Of epetialitts, or new iMportanceof the data
to-an additional "specialty. - Projections in any case require a market study..

Federally created files frequently pose problems in'identifying the
true number of users because they are public information and their use is not
controlled by copyright or patent limitations. Any user Who'obtainea copy-is
free to reproduce and distribute tOpiee:at will. Therefore, counts Of direct
'use may not represent:total use.

2.2.3 Costs and Fees.
A

There were very few cases in Whieh'eVinrough approxiMations of
costs were obtainable. To a large extent this was due to the fact that the
deVelopment and maintenance of. the numeric. file was an.integral part'of the
iverating budget of an organization and riot separately budgeted, In many
tases'fileewere originally developed, as staff'tooli, an&Costs were, pretty
well buried within day-today operations, When such a file was tailored to

.be used by'oUtsidets, the user .charges set may or may notihave borne a relation-
ship to actual costs of creating and maintaining the file. When a major operation
exists for the collection of data, itmay'be:futile to attempt allocating Costs
to the data base. For exampliS in the case of a system Which Monitors and records
environmental.data how much of the coii.of the daia'collection eqUipment can
reasonably be included in the cost of creating,and maintaining the file?



Procedures for setting user:charges vary from.flatstated.dollar4t\

prices for coPiea'oftard d4dka'Or magnetic tapes:(e4,., those set by NTIS );

to hourly charges for use of files (e.g., most commercially available files);

to payment such as exChanges of,data files, submission of blank tapes onto which

files are copied by the=iirovider; or submission of excess blank tapes ,or carda

in exthange for return of "filled" tapes or cards (U.S. Naval Observatory); td

files which are provided completely free to the user.

The material presented in this is not completenot only because

'some numeric data bases are not- covered; the charatterization of some that are

included represents only a portion of actual activity in their creation, use,

and costs.- In most situations caveats concerning the problems of measuring

numeric data files are irrelevant as no measured were readily available, certainly

,not without-a far more extensive research effort.

*National Technical Information Service, Department of Commerce.
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LEVELSOF FEDERAL INVOLVEMENT

There is a reasonably convinting,argument that in terms.of investment

of effort, the bulk of activIty is on a national:and international:scale.
. _

Certainly, theicinds Of numeric files which contain critical values in the

physical and engineefing sciences-are available on aworldwide scale." Regional,

national,. global, and space data demograPhic, astronomicali'environmental,

land other' phenomenological) tequiregoVernmene.bupport in order. forhotn the.

collection effort and the distribution to be broad enough in scope to be meaningful.

Although no information is currently available on the total Federal

level of funding.of numeric data activity, an examination of Federal legislation

in recent years indicates that the.proporiion of billstalling for the establish-.
-..

-meat of information progtams and numeric data bases had increased from one percent
. .

in 1966 to five percent in 1974 (113)..

For.a small. subset of those centers, progranSi and files described in

this report, funding leVels were determined, as shown Table 3.1. Exactly

what is includeclas funding varied considerably from-co9ftactor costs (which may '-A .

include activities otherlthan data. hataiing and does not include'the data handling

operations Of the sponsoring agelicy).tO total appropriation: The...study findiga

do not allow any statementas fo'what:proportion of.tOtal Federal involvement is

represented by the amounts shown. It is as likely to be ten,percent'as it isto

.be 50 percent. It represents at best a minimum commitment, evel by-the

:government.

If scientific and Achnical information (STI) is the end product of

scientific and technical investigation--of all research and development- -then

scientific and technical data Most certainly make up a set of byproducts as

complex, as large, and growing as rapidly as STI.

It appears, following investigation of the area, that only the "tip

of the iceberg" is being widely discussed in the iiterature of numeric data.

Certainly within the Federal government, a majority of data-handling (collection,

storage, analysis, dissemination) is internal,'and the products are not readily

0
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Table 3.1 ANNUAL FUNDING LEVELS FOB SELECTED FEDERAL
SCIENTIFIC DATA PROGRAMS

Program

Principal Federal Statistical
Programs

Millions of Fiscal
Dollars Altar

458

National-ClimatiC: Center
It

National Meteorological Center, .

16

EPAikirtaiPrpgrams'. 11

USDA ReSearch ADP 10 7

1975

Type

Obligations

1976 Obligations

1976!. Obligations

1975 -,Projected'Obligations

NCI-SEER 6 .

-305:

Contractor Costs

1975 Obligations

.

Federal Napping & Cartography

ElUlkTechnical, Information'
Services ElectroniC Systems 1 1977. Obligatinn

.

Federal...1:ACs 85' 1975 Projected Expenditures

NODC/NCiAA 3 .1975
,

.

NSSDC/NASA 2 1975 Appropriation plus

EDS/N0iii, _7_ 1975
Reimburseables and
Transfers

NSRDS 3 1975

National Air Data Branch (EPA) 1975

Total 908

SOURCE: King Research, Inc.
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available to the general scientific public. As systems,and procedures are
refined, these same data-bases may become publicly-available. However, the
funding Levels of such operations are currently buried within the operating
budgets of individual agencies. Other measures of the magnitude of these
operations .are also not separately seated..

Between 1962 and 1970, the National:SCience Foundation collected
and reported data on. the level of Federal obligations for'General-PurpOSe

Scientific Data.", For this data, NSF used the.followingaefinition:

"General-purpoie scientific data are thoge which, either separately
or in combination with other information, can be applied to useful,.

'general scientific purposes. Included as general-purpose scientificdata are statistics, observations, specimens, readings, or other
-facts-gathered-from surveys, fli10 investigations,. or compilations
of operating records, and similar types of information.

Excluded are data used solely, for internal administrative or
operating purposes. General-purpose scientific data may pertain
to the physical, life, mathematical, engineering, and environmental
sciences as well as to the psychological and social'sciences. These

. data are used by many organizations and individuals; including public
agenciesFederal, State, and localprivate foundations or associa-
tions, research investigators, and the general public."

Volume'/XX of Federal Funds for Research and Development and Other Scientific
T -

Activities (83)contains the last-tabulation*of thesedata, and pro.Vides estimates
[of theM through 1972. When questioned about the, cessation of scientific data
in the series; NSF personnel mentioned three factors: 'lack-of interest in the
results, inadequacies in the definition, and (partially as a result) unreliability
of the data.

Not all of these problems have been fully resolved for the STI data
which are still being collected -and.reported!-. The comparison of the two data
sets in Table 3.2 indicatesthat scientific data consistently exceeded STI during
the decade. Erratic fluctuations in the ratesof.increaSe for scientific data
could result from real differences or from definition and.relisabilitY deficiericies.

However, the large increase in l976is caused by the-activity surrounding the
1970 Census.- Federal STI fun, ing levels are currently (1977) estimatesiat.$446
million in Volume XXIV of the above mentioned source (83). ProjeCtions of Federal
STI funding.:are found in. Volume V of "StatiSticaljndicators of Scientifig and
echnical Communication" (53), Where the 1980 level is shown as $624'million.
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Table 3.2 FEDERAL OBLIGATIONS. FOR SCIENTIFIC
INFORMATION imp 'DATA: 1962-19/2

dollars)

Scientific and".TeChnical 'General Purpose Scientific
latformation - Data 0; , '

.

Tear Rinds
Annual Z.
Change FUnds

1962 MI n.a. 220
1963 ..,....: 164s 28 268
1964 2,03 24 309
1965; - 225 .11 4343
1966 ... 278 ' 24 325
1967 324 17 .368
.1968 ......, 359 11 380
1969 362 1 1 385.

1970 ..; .. ..04 i87 7 550
1971: 460 4 526
1972- 413 3 537

4.

Annual 7;

Change

n. a..

22
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11
-5
13

a
- 1

43
. -4
-2

louBm.National SCience Foundation, Ee4ral Funds fot Rii4arCh and
Development and Other ScientifiC Activitiestii1971.

ti



A

SECTION-4'

HISTORICAL HIGHLIGHTS IN NUMERIC DATA CCREILATION

*

Compilation of.numeric -data. goes well back to ancient times., Thus

astroncm obServations. allowed the Mayans, Egyitiang, and Babylonians to es-.

tablish 365/366-day 'calendars'very early in, history. Rabbi Ulla Was able

to shift thedomplez-lunar-014rJewishcalendar froman:ad hoc observational

basis:to a predictive basis some1.900. years:ago. Ettensive compilations' of

astronomical data were available to Copernidui, Drilke; and Gallileo,not.to

mention the early navigators. Tables of astronomic values to"this day con-,

stitute an important aid tOnavigation.

In the'reat of this sectio*kre.mentioned some published forms of
.

-numericadata in science and technology and some of the Organizations which con-

duct data activities. Promote'-ocientiffd and technical data.cOmpilation

and establish standards to assurethat.data in the several fields of science

-and technology are intercaMparable.;

4.1 ,Published Data

*4-

The collection and record numerical data. a, traditionally been

-:an integral part of.Scientific and.te Y call research and.develOpMent.
,
His-

torical reViekm,of the collation.and.fdtmal-disZeminatianof mumeiical:Values

in tabular format,* usually begin with the publication in.,1883:Of:thelirst

editionafthe-Landolt-E;irustein Tahellen in Germany. This edition contained

'-fewer .than'-306 pages.By the sixth edition in the,1950'sAtIlad.grown to about.
- .

2,000-pages: ..Two,otheveariy laUdMark documents, were t4e:irench Tables-Annuelles

dOOonstattes et Dennee* Numeriques which appeared in 10 volumes between 1910

ana. 1930 Eight volumes of the.Intinationar,Critical Tables of Data.

of Physics, ,Chemistry and Technology appeared in theUnited States between

`1926 and 1933; Copies of this work are-still sold and inase today. In fadt,

a 1965 survey of Ameiican Chemical'Society'members indicated that half of the

.respondents cited this document as the "most frequently consulted data compilation

* ,

All material in Section 4.1, unless otherwise noted, is from CODATA:Bulletin

116 (19).



for property data.. T.nthe'mid-1950's.it was apparent that updating of such a

comprehensive work was impossible, in spite of the demand. Subsequent-efforts

to produce data compilations leaned heavily toward more selected data sets, re.-

.

sulting in the publication of a great number of handbooks designed for-use-by

.scientists and engineers in specific disciplines or subdisciplines. ,

.

Other noteworthy handbooks published in the U.S. and abroad

Kay and Laby Tables of Physical sChemical Constants
. (1 volume, 13 editions, 1911-4967)

.

Tabliit de Constantes. Selectioneei'

Handbook:of Biological Data

Tabulae Biologicae

include:

ical Handbook Series .° 40*

Biochemists' Handbook (1961, 1192 pages) -.

Handbook of Chemistry and Physics (1968, roughly 50 editions)
,

Handbook of Biochemistry (1968-70, 2 editlons, 2nd edition

1600+ pages).

Handbook of Microbiology (1973,.4 volumes, 3000 pages)

Document Guigy Scientific Tables (-1968, 7 editions, 800 pages)

Atlas of Protein Seouence'and Structure (1969 and 1972 editions

weieeach 100% larger than previous editions)

Standard Handbook for Electrical Engineers (ref. 22 )

Basic Data-of Plasma Physics (ref. 22 )

Crystal Data Determinative Tables (1972-73, 3rd edition) (ref'. 15.)

ropertiesEngineering operties of Ceramics (ref. 128)

Handbook'Tf Electronic Materials (ref. 128) ',.

This list is by no means compleM it is merely a sampling of important and
.;.:-

widely used handbooks'.

a
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It addition to the large-number of handbooks now in use, a more

xecent.developmentin published numeric'data is the ever-expatding list of.

journals-thatconcentrate largely on the publication of data tabulations,- . .

rather than solely narrative articles..' The Journal of:Physical'and Chemical

Reference'Data first appeared in 1972: This quarterly publication is a joint

:effort of.theAmerican Cheitical.Society, American. Institute of Physics, and.

the National Bureau.of,Statdard's Natiotal Standard Reference Data System.

Other examples of data jouinals of .international scope are:

Atomic Data'and'Nutleai Data Tables

Journal'of'Chemical'and EniineetitgTata

Atomic' Data

OrgatiCIlakrietiCleEiOnance

InternatiohaljOurnalOf Chemical Kinetj.cs

Journal. of Chemical Thermodynamics

Mass StectroMetry Bulletin

There are many others.'

In some cases it is difficult to make a distinction between handbdoks

and journals since updates to handbooks (or toselected portions) may appear in

journals associated vith them. Subsequently, these update tables may be 0:m7-

bined in a new edition of the handbook.

Several other aspects of. published data need also to be included.' The

first is the seemingly endless quantity of statistical data which-are periodi-

cally generated:and-updated on a local, national, and international scale. Al-

though many of these data may be considered only marginally within the scope of

science and technology, since they cover not only a great deal of industrial

information, but many aspects of social science (such as population and economica)--_ .

r.

as well; it seems unwise to exclude:all guch statistical activity. It was, fur-

thermore, the U1S.:Bureau of the Census that, machine7readabledata to deal

with the problems of handling large numeric data bases. Additionally, most of

.the. mission-oriented programs of recent years combine such statistical data

`.with data from the "hard" sciences. No attempt is made in this section to list

even a sample of such data programs. Several are described in subsequent sec-

Lions of thisreport.-

-17-
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Another area Of.tabular data (as oppOsed to narrative information)

includes the compilations of standards and /or taxonomies which are generally

non- numeric but which are necessary for interpretation of much numeric-data.

Examples include:

Li Sys?eme InternatiOnal.d'Unit.46'.(SI) (EBB translation is

1PecialPublication 330)

Symbols, Units atid.Noilonciture ia'PhYsics <1965)

Manual of Symbols and Terminology. for Physico-Chemical
Quantities and-Units (1969)

International Code of.Nomenclature of Bacteria .(1966)

International Code'of Botanical Nomenclature. (1966)

International -Code of Zoological Nomenclature (1961).

CBE Style Manual '(1972)

International Glossary for Hydrological Investigation of the Soil-

Rules for.IUPAC Notation for Organic Compounds (1961)

The Wiswesser Line-Formula Chemical Notation (1968)

To all of these types of publications, must be added those which

attempt'to index sources of data. Thege are, not abstracting and indexing

services in the sense that they provide access to the literature nor even

to the published data; rather they tend to provide references to sources Of,

data compilations; to the-organilations .and their "unpublished" compilations.

/he classic'example is the International Compendum of Numerical Data

Projects (14 ) which, while admittedly incomplete, listed 15d4projects in 26

countries. The Third Consolidated Guide to World Data Centers (96 ), "Geological

Data Files, Survey of International Activity" (13 ), and "A Catalog of-Compila-

tion and Data' Evaluation Activities in Chemical Kinetics, Photochemistry and

Radiation Chemistry"- (Codata Bulletin - #3) have also been published by ICSU/CODATA.

Critical Data in Britain and the second edition, Data-Activities in Britain, identi-

fied 100 projects. The Directory of Federally Supported Information Analysis'

Centers (79) identifies about 100 U.S. projects, but not all of these produce

data Compilations. The Encyclopedia of Information Systems and Services (56)

lists 1,750 organizations of which almost 25 percent are indexed as data collec-

tion and analysis centers. A 1974 Directory of Data Bases in the Social and

30
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Behavioral Sciences (110) describes almost 700 centers (80 percent in U.S.)

holding files in the social sciences alone. Within the Federal gove
\.

. there are 4. large number of directories of data bases, data tapes, Aiformation
\sources and resources, and so on. None of the above directories purPort\ to be

complete and all are somewhat out of date by the timethey are published

4.2 ,The Role of Discipline-Oriented Societies

Forover'a century, profeisional societies have been aCtiveAn,address-

ing the issues posed by the need for reliable numeric data. Societies already
,

in existence paid progressively.More-attention to auch.data, and new societies
\were founded with major orientationta.,datg collection, organization,and inter-

pretation. A few of.the well-known U.S. and international-associations include
( 19):

EUroPaeisChe Gradmessung (geodesy, founded 1864)'

International Assokationof'Geodesy (founded 1886).

World Meteorological.Orianization

American Chemical Society

AmeriCin Institute.of.Physics
.

Federation of Astronomical and Geophysical Services

International.AstrOnomical Union

International lelecommunicationsUnion

imerican Petroleum Institute

Manufacturing'Chemists Association ..

Institute of'Electricaland Electronica Engineers

World Federation oEngineering Organizations

World Federation of Culture Collections

International Asspciation on.the Properties of Steam

International Union of:Pure -and:Ahlied:Phyaide

American tnstitute of Biological Sciences

International AtoMic Energy Agency

-19-
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Qu.tte,obviously from the titles, some of these are individual member

organizations, :some are associations of organizations, 'and othera apprOach...he.

status 'of private research institutes or.. governient or intergovernmental agen-

cies. The formation Of :national and inteinationaVorganizattons, while a

ceitury-old phenomenOn, appears to be accelerating as "Sub-disciplines" and

"cross-disciplines" evolve.

'at

4.3 Other Organizations..

Among -the mission-orleitted associations and agencies-are included a

variety of types of-.activities. Th-e.--classical "mission-orientation" combines

various aspects of a multitude of disciplines. '-'-Among 'these-are organizations

built around such-broad topics as "environment", "health", ."defense"; "t:rans-

portation". In addition to these classical missions, we are inclined to add

some that are specific to scientific inforiaation--and-especially.--scientifiC data

4

So perhaps we need also to-include, for _example:

-.General Conference on Weights.k Measures

American Documentation-Inititute

World Health Organization.

United Nations'. UNISIST

ICSU's CODATA and World" Data Centers

American National Standards Institute

NAS7NRG's Office of Critical. Tables and, later, Numerical

. Data Advisory Board

Anierican Society for Testing Materials,

and an assortment of organizations in theareas of computer technology, pro-
-

gramming and standards, telecommunications, social statistics, and satellite

and other remote -data -collection mechanismi. All hav,o .
a vested, interest in

data collection, analysis,. dOcum" entation,- and standardization.

Not mentioned thus far is the growing number_of data centers, be

no.

they Information Analysis Centers, data compilation projects, data dissemina-

tion organizations, or referral centers, nor data' activities which produce

numerical data' for the internal use of the organization produOing it.' Many'
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governientagencieS c011e t, comPile,_ store, and disseMinate numeric data.

During its existence, the interagency Committed on Scientific'and Technical
.-

Ingormation (COSATI) struggled with procedures and.methods to coordinate both

information and data:activities andeven' to standardize. some aspects:ofthese

activities.:.The one_governmint agency which must be singled out because of

its mission is.the'National Bureau of Standards, which was, in the 1960's,

-briefly but not officially referred to as the National Institutes of ScienCe:

and Technology. It was founded in 1901 Specifically to develop andto proMul-.

gate reliable' methods to measure quantifiable phenomena; this remaIns'an

portant part of'its mission.
.

The above discussio ely scratches the surface of an immense.

and 'growing. activity in numeric data. AdvanCes-in technology whiCh made possi--

able the explOration of.space, the'examinktion of ever-smaller.particles of matter
,

and the measurement of previously.. elusive biological phenomena are added to.elec-

tronie sensing,recording, and data storage technologies .to create a situation.

in which the quantity. of data whiCh'"could" be collected isfar larger. than could

foreseeably be used.-.The growth lathe quantity of data is accompanied by a

growth. in the number of organizational. entities concerned with them. Efforts

are launched to improve analytic and compression capabilities. Solutions'to

environmental and social problems require ever increasing amounts of data.

....Legislative mandate creates new agencies with-new requirements,for data and

.also creates: special agencies specifically responsible for data handling.

-21-



SECT= 5
IO

NUMERIC. DATA AND 'MAJOR DISTRIBUTION AQENCIiS

There are three United States Government agencies which do not

themselves compile scientific or technical data, but which play major roles

in disseminating"numeric data compiled by or for other parts of the Government.

The Government.Ptinting Office (GPO), the Defense Documentation Centet (DDC),

and the National Tethnital-Information Service (NTIS) sae all major central

distribution agencies for informatiOn'products. A fourth agency, the National

Archives and Records Service (NARS), serves primarily as a'repository of.

records but also disseminates copies. In all of these cases,dealing with

numeric di4a*is only a small frattion of the agency's overall activity. It is,

however, -that part of their iiities which is here pertinene.

So far, GPO deals exclUsively with publishing.anddistributing printed

doCuMents. Although these documents. include mapa; graphs,. and reproduction of

computer printouts and other-tabulations, GPO itself is,not.invOlvedin the com-

pilation or computer generation of these. products nor in the sale of:machine-
.

readable producis

The Defense Documentation Center acquires and distributes copies of

reports generated by the Department of Defense and its contractors. 'Non{

classified materUis also become part of the NTIS inventory. DOD technical in-

formation includes the products of many Information Analysis Centers and other

data-generating activities. Recently DDC has begun to explore its potential

for handling. numeric dqta materials other than published report's-

Sales of magnetic tape -and card decks have been a Small but growing

part of NTISfor.severai years. NTISprocesses primarily government reports

and some journals. Its prominent position.as a central source of documentation

has been instrumental in the recent naming of NTIS as the FederaISoftware

Depository.
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5.1 Data Files Available through NTIS.

NTIS has an extensive announcement system. This system hap been and

continues-to be predominantly concerned with the distribution of technical're-
- ports. However, there has been a growing coverage of machine-readable data

files over thepast few years. The data files which can be purchased prom

NTIS are'announced, along with report' literature, i5fthe Weekly Og yernment
,

Abstracts._ In addition, in recent years NTIS produced three direc-

tories ofIdata files. MO succeeding edition haa included a broader coverage.
The contents of these directories are of particular interest as they describe

aset of dataJilee which are widely accessible.

:

An initial objective wes.to compare the three directories in terms
Of the nuOor of entries. for:each field of science and in terms of the number
of generating agencies. The.intent was to get a general tread of the growth
rate. Comparisons:based on designations of the field of science proVed diffi-

cult:due to changing designations used by NTIS for the fields;; the three tables

of'contents.arenot consistent. In addition, we noted (accidentally) that a
particular set of tapes (the USDA Survey of Purthases of Fish. Products) were
inciuded'in-the sections for "Marketing" in 1973, for "Consumer. Affairs" in 1974,
and for "Agriculture & Food" in 1976. All three designations have a certain

rationale; neither would it have been surprising to find them included instead
under "Commerce", "Economics", "Ocean Science", or even "Income,' Expenditures
& Health" or "Health Statistics" (assuming nutrition as part of health), Part
of the problem is the innate difficulty of assigning a-data file to any single

category, especially if there is any conceivable cross-disciplinary or mission-

oriented chiracter to the-file. An additional dimension is added when we realize
that the nature of many of the tapes is Federal statistical information and re-
lated products..,

The three directories are:

;NTIS Software & Data Files. 1973 (not widely distributed) .(89)

Directory of Computerized Data Files and Related Software, 1974 (87 )

A Directory,of Computerized Data Files. Software and Related
Technical Reports, 1976 (88)

-23-



Summaries of the Characteristics of the entries:in the three directories are

presented in Tables. .1 through

The 1973 document is called a catalogue and includes only items:ob-.:

tainable frouNTIS. It contains'248 entries-in -=19 categories. Of these, 144

entries were'available in machite-readable ;(tape or card) form. Of these,.96

'were data files not exclUsively software nor bibliographic)cand 32 were

software. The 96 data files contained 120 reels of tape and 8,400 cards (8

deckS)

.

The:1974 document is subtitled "available from Federal agencies" and

includes a substattial portion of.entries'whiCh are ndt-directly available-from

NTIS. It Contains 524 entries it 42. categories (an additional 16 categories

are provided. in the'liSt of subject fields; but contain no entries)4:VirtUally

all of the entries were it.machine,readable forM (only one was questioAable)

although many were also available as hard copy or microforms. We identified'

five entries whiCh,were.for "data center" operations and for which no additional

information-was available (from this source) sizes. Four hundred and

eleven entries had date file produCts, while 89 entries referred to softWare

only. -The data files, (not coUttingthe products Of therdata centers) contained

3,782 eels of:tape and 36,300-,cards::

The above informatiot is for all fieldS NTIS personnel estimate

that the1976 directory containeapproximately 1200 entries. It cont ras 46

subject. field categories. From these Categories entries it .only 28 were ex,-

amined (one in economics,four in social science, and all 23 of the science and

technology fields)- Out of the 745 entries in these field$,:558 were machine,-

readable. Of these, 257' are data. files (as identified'in the directory itself),

an additional .18 are "data base reference services", and 272 are software pro-

ducts.

According to NTIS, the number of Federal agencies included in the,1974

directory was about 50, while 75 were included in 1976. NTIS' moveto become

the Federal Software Center may certainly be expected to increase its holdings
,

of software programs. How much impact this.move will have on data files remains

-24-
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Tale 5.1 SUMMARY OF, ENTRIES IN NTIS 1SOFTWARE

I &TATA FILES, 1973

Machine-Readable Entries . Data Files

Data Files

Total 1 Software % of Total Tape. CaA
Subject Field

.

Tot41 No.
s..

Entries Only Entries Reels (000),

1. Bibliographic 2 2 0 0.

2. Chemistry
...

10 .7. 2 5 50 7

1 City Games 5, 3 0 0

_ 4. Communications- 8 7 2 5 .62

5. Computer' Software 16 9 .0 0

6. ,Corporate Finance 2 1 0 0 -

7. Demography ..... . ., .... 30 21 0 ,, 21 70 , 23

S. 'Earth Sciences:,

Cartography ....... . : 9 5 4 3 2 . 22 . 2

9 Earth Sciences:
,

J

Gai Sample Analysis 1 1 0
10, Earth Sciences:

N
1 Geochemistry '7 5 0.

0 11. Earth Sciences:
1

24

:Tunneling & ROck
,

Structure 'Analysis 6 2 2

.12. Environmental

Pollution & Control . , 28 13 11

13. Federal Supply System;: 8, 8 0

14. Industrial., Growth &

International Commerce. '20, 11',. 4 ,

15. Library & Information

Science.V '.. 8
, :,..

6 ,I.

16. Marke4n4/ 12
9: "'. 0

17. Medical Science 12 8 2,

:18.. Transportation ...: ...... 43 9..1 -- 5 3

19. U.S. Budget 4 21 , 17 0 Ii

5

`100

71

100

1

IM1

40 , 11

62 1

)5 11

2 ' 5.

7 3

,81 1/

tIM

IM1

See footnotes ..at end of table.

:r
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Table 5.1 cont. SUMMARY OF ENTRIES IN NTIS SOFTARE

& DATA FILES 1973

t %J''

Subject Field

Sub -total "S&T"5

of Total

Total

Machine-Readable Entries
Data Files

Data Files

Total
Total

Only

Software g. : of Total Tape Card

,

Entries Only

No.

, Entries f Reels (0011.

149 93 23 .60 40 .
81

'60 65 72 62 68 100

248 ,., 144 32 39 120 8

Differenceletween:'Total! & sakof 'S 'Fe' + "Data" is:bibii4rap4iijfiles;

,. .

Difference between "Total Entrie0 and ,totiflichine-Readable
Entrie?lie reports in hard co

Only. ..

' ir. .

2

N
1

.

IncludeEtbmbinatiotuf,softwarel data.
,ii

.

.
.

[
Mostly social science & geographic code information.

..,

4 "%A

Mostly agricultural &; income tax,information:

5
lields 2, 4, 1547. ;I M.;

0 .1i

SOURCE:. Kini lesearch, Inc. (Based .on :. tIISloftwaiiand Datletiles, 1973, .NaiAosal TeclokInforOition4.

Service, 1974

mr

for: inicroforla)

I

,



ble 5.2 '-.,SigMMARY,Ot.CONTENTS OF DIRECTORY OP4460MPDT$

DAX4 MES AND RELATED SOFTWARE. 1974

Machine-Readable Entries Data Files
- Data Files3

% of
1 Total 2 Software Total Tape CardsSubject Field Total No

Entries Only
.

Entries Reels 2100)
.. -

Demography, Social ;

Science & Government 126'. 126- 12 113 90 2,7684 1
2. Consumer Affairs ,, 0. 9 100 '1, 10 0
3. EdUcation 8 8 0 8 100 25 .0.. .

5. Environment & Geography 4 4 4 . 0 - -
- 6. Government Publications 1 1 0 0 -
8. Law Enforcement &

Justice 4 4 0 '4 100 3
9. National Defenie 1 1 0 1 100 44

10.. Population, 50?-, 50 8 42 84 2,378
11. Public Lands, Parks,

Recreation &Travel 9 9 0 9 100 23
12. Social' .Insurance & .

Welfare Serviees ..,. 23 23 0 23 .1006r 324 O.

14. Vital Statistics 11 11 0 11' 100 26 0
15. ,Quick Query Service ,, 6 6 i) 6 100. 227 0

'-,

-Economics .g ;< 209 .20g a:. 201 96 900
4

23
',digt,-Ranking, Finance &

-' Insurance .5 5 1' 4"'"' 80 13
4

0
22. Business Enterprise 32 32 0 32 . %100 41 18
23. Comparative Inter-

,....,.

national Statistics . 2 2 2 100 13 ' 0
24. Federal Government Fi-

aces &.EmplOyment .1 21 °21 0! 21 100 24 0
'25. Foreign Aid &Commerce 25'..- -25. 0: 25 100 223 0
26. Incomg1 Expenditures 4.,

,,

Wealth - 21 21 0;.. 21 , 100 24 0
27. Housing & CoUStrUction 3 3 0 3 100 29 0 '1.

28. Labor Force, Employment ,.
.'

& Earnings ... . .. 44 44 et 0 44. ,100 321 0
29. Price Statistics &

Price Indexes 1 1 0 . 1 lOoi 1 .-.0
.30. State & Local Govern- , ,-

meat & Finances 8 8 0 .8 100 48 0
31. Transportation 47 47. 7 40.. 85 1634 4
Science & Technology. 189 188 ,'69 98' 52 1154 12
41. Aeronautics & ,

.

Aerodynamics '8 8 1 7
.

'88 6 4.,
42.'Agriculture 6 Food

, ..

13 13 1 5 /-38 4 0
43. Astronomy & Astro ^o... -

physics 1 1 0. 1 100 2 0
44. Atmospheric Sciendes' 11 %14 11 0 1 f00 .114 0

See footnotes at end oftable. (Continued).



Table 5.2 (cont:) SUMMARY OF CONTENTS OF DIRECTORY OF
COMPUTERIZED DATA FILES AND RELATED SOFTWARE. 1974

a.

J

Subject Field1
EntrTotieals

Machine-Readable Entrie*
Data.Piles3

,2 of

Software . Total
.

Only .isnuries
Totai2

45. Behavioral.& Social
Sciences 1

46. Biologiceli& Medical
Sciences

47. Biomedical Technology
& Engineering

49. Chdmistry
Structural &

Marine Engineering 11

51. Communications Syspem 10
52. CompUters, Control &

--tIniormaiton Theory 25
53. Earth Sciences
55. Geocoding & Dictionary

Files 6
58. Libraries & Information

10

59. MaterielkSciences
60. MethematiCaltSciences
64. Ocee44§cie.nie ;St

fiehPq.14147.."'
65. Physics
69. Simulation .& Models.
'72.prban Technology

1 0 - .100

31 31 3 25 81

4 4 0 4 100

7 7 2.. 5 71

24
25 25

1

41,

6

23

O.

7' 70

7 .18 72

0 6 100

1

o 1

0 0

1

100

;.1 50
6 4 40

Data Files

Tape Cards
Reels (000)

1 .0

575: 0

4 0

7 0

;

0,

374,

3 4

1 0

25

0

,.
14

2 0

4 0

Subtotal "S&T"
X of Total

Total

307 306 81 204 .66 3,081
4

'
5

12

54 59 91.0 81
4 5

33
524 523 :89 43:2 79 3,783 ' 36

1The following fields listed in theiDirectoty:aie
they contained no entries:--

Demography, Social Scipnce9&-'Government
1.. Congress, Legislation and Committees
4.. Elections

Science and Technology
48. Building, Technology
54.. Elecwtechnology
56. Industrial Engineering
57. International.Relations
61.: Mechanical Engineering
62:.

63.

66.

67.

,68.

NonprOpulsive EnergyConversion 71.

-28-
42

not included in the table as

7., Immigration
13. Veteran Affairs

Nuclear Science .& Engineering
Propulsion, Engines & Fuels
Reprography-& Recording Devices
Safety Engineering & Protection
Space Technology ''

Test Methods;. Instrumentation
& Equipmeilt

(Continued).



-.
Tip le 3,2.. (cont.) SUMMARY OF CONTENTS-OF DIRECTORY *OF

.'COMPUTERIZED DATA FILES AND RELATED SOFTWARE, 1974

-Difference between 'Total' & sum of 'Software' + "Data" is bibliographic
files; Difference between "Total Entries" and total "Machine-Readable Entries"
is reports in hard copy (or microform) only.

3tncludes combination of software & data.
4
Plus an unspecified number.' Usually indicates that at least one entry is a

data center, or an agency which provides tailor-made tapes of available data:
5
Plus unspecified number of files available on-line.

6'
'Fields 5, 10, 14, 15, 23, 28, 29, 41-72.

SOURCE: King Research, Inc. '(Based on: National.Technical Information
Service, Directory of Computerized Data Files and Related Software, 1974.)

40.

43
'-29-
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Table '5.3 SUMMARY OF ENTRIES IN SELECTED. FIELDS FROM A DIRECTORY OF

COMPUTERIZED DATA FILES, SOFTWARE AND RELATED TECHNICAL REPORTS, 1976

Subject Field

,a.

Total

Entries

Economics 42 .

5. Emplayment, Earnings

.& Labor 42".

'Social Sciences 173 ,

11., Demography & Population 48

17. Library & Information ... :

Sciences ...,i/. 36

18, Municipal Inforiation

Systems '67

23. Vital Statistics 22

Science & Technology .
530

24. Aerodynamics & Fluid ,

Dynamics 6

25. Agriculture i Food 29

26. Atmospheric Sciences &

Astronomy ,
5

27. tehavioral Sciences
;

3

28. BiolOgical Sciences 11

29 Cartography 27

30. Chemistry 14

31. Civil & Structural

Engineering 77

32. Communications 43

33. qmputer Sciences 73

34. Eftetrotechnology 4

35. EnergySources, Genera- .

tion & Transmission 27

36. Environmental Pollution

& Control 40

37. Industrial & Mechanical

Engineering 3

Machine - Readable Entries . Data Files

b. c.. d. Data Files3 .

Total-
9

So.
Software % of Total Tape" Cards'

tinly . Entries Reels .(000)

40. 1 38 . 90

40 H1 38 90'

119 39 77 45

48 4 43 .90

Iv 7 21 58.

27... 27 0

15 1 13

399 233 159

4 4 0

25 3 16

5 .1 4

2 0 2

11 7 \ 4 .

18 ' 2

10 1 9

60 . 59 1

37 3 . 34

'40 37 2

152' .0

,152 0

2,458 .1

2,3584 0

725 1

59 :28.

1 3,621

I

-

55 24
4

80 2,653
4

67 2

36 14 0

20 7 16 0

64 , 124 0

1 1 0

79 136 0

3 2 0

0.

4 4 0
_,

25 12 13 48 174

27 19 8 20 14
4

3. 3 0

See footnotes at end of table, (Continued)



Table 5.3 (cont.) SUMMARY OF ENTRIES IN SELECTED FIELD FROICA DIRECTORY OF
COMPUTERIZED DATA FIES, SOFTWARE. AND BELATED TECHNICAL. REPORTS, 1976

38.- Materials Sciences

39.. Mathematics & Statistics

40. Medical Sciences

41. Natural Resources, Geolo-

gy & Hydrology

42. Navigation & Guidance

43. Ocean Science & Technology

44. Physics

45. Soil & Rock Mechanics

46, Test Methods & Meirology

Total "SW

Subject Fieldi
Total

Entries

18

26

31

,
26

49 37

5

12 7'.

5.

19 10

2 2

. 5

.745 558

Saihine-Readable Entries

Data Files3

Total No.

2 Software - % of Tape Cards
'

ntries Reels a 00

'15 14 1 6 1 0
19 17 2 8 2

7 58 164

Data Files

4 33 67 261.

1 4 67 34'

3 4 33 445 0

4 1 20' 1 0

9 1 .5. 1 0

2 0. ms

273 274 37 6,231;5 8
(62% Of. total entries)

flowing fielde hie itihe directory but entries were not examined:

48

t
1

Bankine, inarice 81.EcOnoilc.Tiends

2. Business Enteiiiise

3. Commerce - United States

4. Commerce - Foreign

6. Finances- Federal Government

7. Finances - Local & State Government

8. Housing istonstruction.

,9. Income, Expenditures & Wealth

Social Sciences

10. Consumer Affairs

12. Education

13. Government Administration Federal, State

& Local

14. Health Care

15. Health Statistics

16. Law Enforcement & Criminal Justice

19. Public Land, Parks, Recreation & Travel

20. SoCial 'Services

21. Transportation - Air

22. Transportation - SurfaCe

2Differenct between 'Total' & sum of- 'Software' + "Data" is bibliographic files;
Difference between "Total Entries" and total "Machine-Readable

Entries" is :reports in hard copy (or
microform) only,

3Includes combination of software & data.

(Continued)



Table 5.3 (cont.) SUMMARY:OF ENTRIES IN SELECTED FIELD,FROM A DIRECTORY OF

CEPUTEHIZED DATA FILES, SOFTWARE AND RELATED TECHNICAL REPORTS, 1976

4.
,Plus an unspecified number.- Usually indicates that at least one entry is a data center,

or an' agency which provides tailor,Made tapes of available, data.

5
Plus unspecified number of files available on-line.

SOURCE: King Research, Inc. (Based. on: A Directory of Computerized Data Files, Software and Related

Technical Reports, 1916, National TeChnical Information Service, 1976.)



to be seen. However, the fact that many large publicallr-supported data cen-

ters; the WDC-As particularly, recognize that one of their major prOblems is

the (lack of) marketing of products and services could serve as an impetus to

marketing through NTIS.

5:2 DDC Looks at Fact Services

One of the objectives recommended in a DDC 1Q -Year' Requirements

Study (49-) is the provision of "fact services". A few comments from this

study are presented here since they are relevant to numeric data, development.

Fact services,.as defined'in the DDC study, include numeric data plus other .

"answer proViding"-servicesand management information services. The results
of ajaurveyof DDC users provided rationale for spedifyinithis,objedtive as,

"users are convinced that much information is unreviewed, unverified andun

reliable," users "will need more.:information by 1980", andi."fact-type infor-

bation is not easily available to users currently" outsideof'handbook type

materials which are "not soup-to-date as needed".'

'.The tasks defined to meet this objective include the creation of a

machine-readable database of critical and most heavily used data. TO be'im-

cluded inthis database are the evaluated data from the NSRDS.

Over.50 'percent of DDC users have used at least oneInformation

`Ara4ysis Center (58 percent.used the Infrared Information and Analysis. Center,.

L

smaller percentages used oiher centers). Nevertheless, the results of asking

.these users about'preference for format and media are not encouraging for camputer-

generated numeric data. This fact may underscore, that marketing is one of. the

major. issues Wproviding numeritdati.-Less than 10 percent of the survey

respondents preferred handbook/manual or'nuieriga data forms. Fewer than 1 per-
,4

cent preferred numeric data alone. Those choosing computerreadable'or computer,'

output media (printouts; cards, tapes, and tathode'ray tube) comprised juFt A

over-3 percent; Most preferred textual material such as technical reports and

journal articleS.,

*See Section 7.2 (World Data Centers)

733-.
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. Nevert heless, the report smertsmizes the "fact-ierviimme%lasue for

DDC as follows:

The mo st conspicuous gap in [DDC] information,services,
alFording to the Expert, Panels,. is provision of fact

information services. ,"Fadt information" includes numeric
'.values and also-pieees-of discrete data.dapalne-of

fying inquiries withont,further reference. The technology
is predicted to be capable of supporting such a.iervice,
And it is rated most desirable and extremely-important,
yet'the'probable timing places this as a mid- to long-range
'event. [Note: mid-range I'1985-1995, long-range cs after
1995]

This event must.be regarded as a high - payoff area for DDC
to pursue. There appears to be no explanation, forthe'Iack
of progress in fact services other than neglect on the,part
of the information planners and designers.

5.3 National Archives and Records Service

;..

ti .

The kationarArChives and Records Service OARS) is responsible for

the preServation and availability. of basic records of the Federal government.

The records for which NARS assumes this responsibility are those relating to

the

r.

necessary processes of gavernmeni

prOtection!of publicand private r5.ghts

interestsof scholars, students, and the general publiC.

A Data Archive Staff was establighed in 1969. :In 1975 they produced

their first widely circulated (2,000 copies) Catalogue of Machine- Readable

Records in the National Archivea of =the U.S. (8. ). One thousind onellundred

and fifty (1600 bpi) tapes had heen.acquired. Since the'NTIS. (1974 and 1976)

data file directories were prepared in cooperation with NARS,fitia assumed

that all of the files in the NARS catalogue also appear.in'theNTIS directory.

Tape holdings at NARS* have,increased from 3637 (800. bpi).in 1972, to 600 (800

bpi) in 1973 and 1,200 (1600 b.pi).in 1974.

As reported' to King Research, Inc. on the data collection form..



The files in the NARS catalogue all fall in the social sciences

.field. They consist of both statistical and administrative data NARS pro-
-

Vides Copies (on tape ox,card).with feW restrictions.; They handle.the publio'!

4istributioa of .40.1 -data files of the Civii.leronautics Board (CAB).Ani

curities & Exchange Commission (SEC). It: is not clear whether :;any o4:theHsaMe,

tapes are available from both NARS and NTIS.
.

_"
'I"1969-70 NW conducted a censdb (104)-of tape reels in the Federal

government. Five and.cone.:half million reera were'identified, over of'them
.,-

' -, ". in the Department oNkense. The,Bureau of Census_and the So 1 Secufity
. --

41-.,-,
,

.-':-:: .:. Administration held! approximately 200,000 reel's ` each. The census of tape
- .,.!"'.;".... .

concentrated on film* in:the Washington, D.C. area and is admittedly incaa,'

plete, espedially for agencieCtbcated in other parts of the Cdgntry. Approxi40
6 .

mately-300 file series (in which the 1960 Census, for :example, is one "file

series") were loCated by MARS which were deemed worthy oeaccessicning.
-:-

Sales from archival-tapes since.1970, whe6,ihe first magnetic tape

holdings,were acquired, were FY1971 - 50 reels, Tf1472z-;140 reels, FY1273

150 reels (104) .*1 The addition of CAiles'increased sales' to the point where

the first.four months bk-EY1974 showed sales. of 200 reels. Although sales
as

appear small compared to.the large nUmber of files_. stored bOARS, most Federal

agencies do not depend upon, the Archives for active or current data distribution".
and only provide tapes to NARS when the usage of the Mee Teas dropped to the-

,

level of considering ihemarchival only.. The January 1974. article from which

much of the aboi;e detail was obtained refers to burgeoning dataactiVity in

.
environmental monitoring and NARS' desire to remain cognizant ofz;fsngh efforts.

The subsequent years can be expected.to-be oneS*whichArchivei4ia'i broadened'

its. holdings into fields other than .social Sciences. -For instance,' NASA's

National-Bpaccience Data.Centesurrently (1976) archives many tapes with

NARS rather..A.a'n in its own,facilit.

1 Z'

Additional information collected in the date collection.pre7test by

KRI is not completely compatible with'that reported:above by Ros

follows: 3.7.

crantz and

4
. .
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'NATIONAL ARCHIVES AND RECORDS: SERVIcE

REQUESXS ab_sALEs: .11972 -75

. .

Item 1972:: 1973 1974 1975

Requests 3 :.30 L07 188.

SaleS($000) 0 4 17 30'

SOPRCE.1. King Reseazch, Inc.
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INFORMATION ANALYSIS CENTERS .AND
RESEARCH AND DEVELOPMENT CENTERS
AS POTENTIAL' SOURCES OF DATA

A

-Federally' Research and DeVelopmententers (TERDCs). are.

wholly' or largely Federally 'Supported and includd some but not- all of the

"National Laboratories':. yThey are adMinistered extramurally by iiniversieies,

ndustrialf7firma, or non-profit institutions. SiMilar'chaticteristics apply
to Federally -supported Information Analysis. ,Centers'(TArts)-.'1 an..a number of
sitnations-,' one or.more.T.A6s are housed vritAin or attached. to an FFEDC. Even-
When this is the case, no consistent patiernof reratioitship was identified-.
k;list of FFRDCs is provided in Figure 6.1; indicating both sponsoring, agen-.,- . .

.cy and organizational affiliation. 'In 1968 Rertesz (50:) identified 21 IACs,within the' Ridge National LabpratO'ty:(ORNL) FFRDClOiie (See Figure 6.2)....
0

It can safely be assumed that both .IACs 'and.,:r17EDCs handle numeric. ' -..:
data.:_lACs.may also handle:documents rather that'data..:Althbugh FFRDCs:. cer-I.

.

,.! talinly "gendiate numeric data for internal :use' as part _of the research proCess,-,
. . ..

they;May not necessarily be accumulating :them. in Machine-readable. or exter-7'.- , -. -

,

nally Useable formats. -The Lawreuce,Berkeley. Laboratory, however, is inves-
ting 'heavily in a large', general-use sOcial-science-environMent data baSe.
(SEEDIS) .

.The -definition of Information Analysis Center implies an infOrMation,
coordinating' and marketing emphasis which would: put' IAC operations More
rarely into the Scientific and:technical inforMation area than are those ok'
the more basically research Oriented FERDCS.,-

.

The following: definition.-for_ IACs..was adopted,:by, the .forther .Courm4tee
. . ...,' on ScientiEic and TdChuical Information-;(,CO.SATX).:and aPpears in th 1974

Directory of Federally Supported -InformatiOn-_,Analysis Centers' (79 -3

-



An informatiou analysis center is a formally
structUred Organizational unit specifically

..(butnot necessarily.exClusiliely):established
for the purpoge oCaccidiring, seletting, storing,
'retrieving, evaldating,'a#alYzing, and synthe-
sizing a body of informatiOn and/or data in a
.clearly -defined spetialized field or pertaining
to a speti.46 mtligion with the intent of compiling,
digesting;repa4caglitgi. or otherwise organiztag
and presenting-tertinent Information and/or data
in a form most duthoritatilie, timely, and useful

to aaociety of per and inanagement.
o

Two previous directories appeared in 1968 (20) and -1970 (21). Although
_,..,......

WeinbergiiA ideniified approximately 400 IACs in 1963, the total numbers
..;. --,...,. . .

of Federally supported centers includOin each directory are only 113 (1968),

4

1 se rec or es are no-t--niFinttustversOme

Federally4supported IACs are specifically excluded. Ai6ng the exclusions

. x
.

which are Of particular interest to this exploration.: of. numeric data are those

4:-'"centers devoted exclusively to the following typea`of inforMatiOn services:"

(79 ) 4 a C.a .

Ihnagemeiif information services.

Holderg.of raW-data'files.

Mapping and-charring.activities.,

4 Regional or--state information se vices technological.

Or agritultural:utilizationservices),

41

Neverthelessi.thali'sts do include some holders of data filei. A reading of .
11Ir

the .1974'list (see Figure 6.3) also indicates that there is partial overlap

with-Sational Standard Reference Data System (ARDS) centers.

Over;ihis period of time, 68 IACs'ippear in all thre directories.

Of those reMaining,9 were identified (by Kruzas (56 )) as having terminated

operation,.while 23 appear to be still inexistence. An additional 17 were

not located in the Kruzas Encyclopedia. Some name -changes had occurred, or

centers had been combined, or divided. From the descriptions in the Kruzas

Encyclopedia, it appears that there:are a substantial number of.additional

centers which might have.been included as Federally supported IACso.

ti
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.4

Using the directory descriptions to ctasstfy the'1974.ceniers
t ,

field of science, anoallowing a center tole clagsed 4mmo.re:thancone field,.

the largestproportion is in the physical sciences (32 Dercent):a
was second with 27 percent, followed by social sciences wish 23 liercen.t. In

additiOp, environmental sciences and like sciences alsolEach had, over

cent. When d center was massed as mOttidisciplinary. if it. covered more tbOft'
41"

one field of science, the, multidisciplinary prOponition ints almoit one quarter

(23 peicent). (See Table 6.1)

Because the'defih.tion of IACs used.in the dir ectories specifidallY

excludes organizations which are priMarily "holders of raw data files" and do
, .

not perform analysis, this pOpu4tion of iACs presumably includes only some

unspecified portion of the or2anizations invplved with numeric datafiles.

,Hawever,, their products.are often Announced and distributed by NTIS. There-

fore, these centers may be the most widely known, core group of numeric data

analysis organizations. Nevertheless, the 1976 "Special Technology Group Cata-
(.

log"(90.) from NTIS gives only one IAC that sells data in machine-readable

-f6rm! The remainder of the organizations whiCh are included in this catalog, -

(a total of 17,:bf which the Office of Standard Reference Data (OSRD) is counted

as one) produce paper or microfilm publications. The descriptions' in th° catalog

do not specifically ,identify any of the0E publications or tabulations. However,
.

*
many are handbooks.

Weisman (130) analyzed and summarized the characteristics of the IACs

appearing -in-the 1970 Directory. A similar analysis was perforMed by KRI staff
,

for all three directories to determine whether any trend, especially concErning-
. 4'

.the handling of numeric data,, could be identified. The analysis frequently in-'.

volved subjective judgements in extracting detail from the textual descrigiOns.

in the directories. Some diffetences.appeared between our results and

The.results for the three periods are shown in Tables 6.2and 6:3. Our results

for 1970 were used in th@ comparisons by characteristic in order to etiminate.

the confoundihg effect Of.thise differences in interpretAtion. For serves and
products we +retained Weisman's counts for 1970,'ao the comparison over time may

be somewhat iiss valid.

. s
An ihcreasinvproportion of IACs listed,in the directories appear to

be providing the following services: consul;atiOns and answering inquiries,

!d!? 111t
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Table.6.1 INFORMATION` NALYSIS CENTERS
Br-FIELD OF SCIENCE: 1974

Field of78cience Number Percent

Total 108 100

Physical ScienC6 35:: 32

Mathematics ot 2' 2
...

.

Computer Sciences 3. '3

Environmental Sciences- 19 18.

Engineering 29 -ir
4

--trfe-St'iencoEF--
..

Psychology , ...... -5 . 5
.
.

Social Sciences 25 23-

2 2'Other Sciences, NEC

Multidisciplinary 25 23

SOURCE: King Research, Inc: -(Based on Federally
Supported. Information Analysis Centers 1974; National
Referral Center, Library of. Congress.)

4
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Table 6.2 'CHARACTERISTICS OF FEDERALLY .SUPpORTED
INFORMATION ANALYSIS CENTERS: 1968, 1970,.1974

Directory Year

'Characteristic 1968 1970 1974
#

Total 113 100 119 100 108 100

Type:. Government 43 38 43 ' 36 45 42
Academic or
Educational Assoc 37 33 38 32 36 33

ReseatchLaboratory 20. 18 21 18' 18 17,
Private Company 13 12 17 14 . 9 8* .

Age : ¶1 year ,1 1 0 - -0
1-5 63 56 44 37 17 16
6-10 22 19 39 33 35 32
>1Q

-IL 23' 20 -15 _30 s 55 _ ' 51
Unknown 4 4 '0 1 1

User.

_Qualifications:
Clearance' 31 27 16. 13 17 16

, Professional 56 50' 64 54 43 40
Anyone 25 22 . 39 33 48 44
Unknown 1 1 0 - 0 -

:Staff: 1-2 members 20 18 . 17 14 r 16 15
3-5 18 16 17 14 '18 17
6-10 22 19

.
23 .19 30 28

11-20 18 16 26 22 16 15
>20 25 22 '28 '24 23 21
Unknown 10 9 8 7 5 5

Number of Sponsors:
1 83 73 _85 71 80 74
2 20 18 22 '18 13 12
3 . 5 4 4 3 5 . 5'
4 1 1 3 3 7 , 6
>4 2 2 3. '3 ` 3 3
Unknown 2 2 2 2 ' 0

,

4

*
Age.in yeai. of directory

SOURCE: King'Research-Inc.



Table 6.3 NUMBER AND PERCENT
SUPPORTED INFORMATION
OFFERING SELECTED SERVI

1968, 1970,

OF FEDERALLY
ANALYSIS CENTERS
CES AND PRODUCTS:
1974..

A

Directory Year
1968 1970 1974

Service, Products No. % No.. ;% No. %

Store,' Retrieve Data '64 57 104 87 78 72

Analyze, Evaluate Data 58. 51 89 75 59 55
Critical. Reviews, State of the Art
Reports 50

..44
50 42 .6 33

Critical Compilations,' Handbooks ..,. 33 29 41 34 29 27
AnsWer Inquiries, Consultations .... 61 54 72 61, 93 86
Reprint, Library Services-&.-.
Facilities 12 19, 16 46

II .

Referrals 46 41 62 52 70: 65
Translations 2 2 1 1 0 0
Film, Maps,. Graphics. 7 6 10 8 11 10
Data oliTapes and Cards 8 7 15 13 27 25.

Training, Workshops,. Standards 6 5 1 1. 14 13
R&D Conducted, Coordinated 11 10 -11 9 5 5
spI. 55 49 82 69 100 93
Stimulation or Leadership in Field 4 4 5 4 3 3

Total 113 100 119 100 108 100.

'

SOURCE:

1968, 1974 KingiResearch, Inc.

1970, Weisman, Herman, Information Systems, Sources and Centers, 1972.

-42-



A

reprinl-library services ;and facilities, film and maps and graphics, data on
tapes and cards, and SDI:.'_ A decreasing.` proportion of IACs offer critical re-views and state of the art reportsi translations, and conduct.or coordinationof RfiD,No.real pattern should be presnied as the distribution may reflect the
selection ofIACs inclUded in the direCtory rather than real trends in activity.

Nn. noteworthy ttendg were found in age, type, size of staffOr mut-berot*oniOra: However, there did appear to be a reduction in the restrictions
for. useiaoi IAC services. A larger proportion of Igs.(44 percent) indicated
in 1974 that services

were available to anyone than had so indicated in 1968
(22 percent), and a smaller proportion (16 Percent compared to 27 percent) re

specific clearance.

Although two current NSF- funded studies are addressing -the questionsof IAC management with particular emphasis on financial
administration, thereis still no information on total levels of Federal support for IACS, Nor doesthere appear-to be a way of,deterMining from the literature what proportion of

. ,IAC activity.
deals.witivnumeric data.



SECTION 7

INTERNATIONAL DATA. COORDINATION

In this section are described the data activities of' two international.
.

organizations in which the United States participates. 'CODATA concerns itself

largely with identifying data compilation undertakings and with assuring trans-

ferability of data Ti* group of so-called World Data Centers concerns itself

with making. actual data compilations aVailable.
.

The InternationAT"Council of'ScientificUnions (ICSU) formed two
_

:4 s; 1 - II : -as their primary--area of concern, the had=-

iiiag of numeric data. These groups are the Committee on Data for Science and

Technology (CODATA), fo 1966 and the Panel on-160.rld-Da4 Center.sTog.04

in 1968. Activities of both f these groups are highyalghted, in, this ston

with particular emphasis on their relationship to datalaWing in the United..,

States. Although this section.dealS only with ICSU, the reader is reminded of

the reference to other international organizations in"Section 2.0, and 'should ;.,

not ass that only ICSU and its members are active in the interhationadaia-

scene.

7.1 CODATA

One of the most important of the organizational and coordinati2kg

efforts in recent years has been the activities of CODATA. This group'held its

Fifth International Conference in Denver, Colorado in July 1976. Since its es-

tablishment in 1966, CODATA has been studying the problems associated-with, the

myriad aspects of the generation, storage, and accessibility of numeric data.

Initially, it was concerned almost exclusively with physical sciences data,

more recently its concerns have extended'to the biological and geological sciences;

there currently. is pressure to broaden the scope to encompass the ,social.sciences...

1;

Although CODATAs overall purpose is the coordination.of international

data programs, there.is.a strong:uaderlying philosophy that coordinated national.

systems form the base for international exchange. Therefore in making reco.7.

mmendations for standards, procedures, and collaborative ef forts national, re-

gional, and local data collection efforts are frequently emphasized.

A-44-
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The report of a 1975 Study on the "Problems-of Accessibility and ,

:Dissemination of Data for Science and TethnOlogy".(ptiblished by both UNESCO.
21) and CODATA (19 )) provides among other things, a review of .some histori-.

developments in the area of numeric data. Selected' events from as.long
ago as 1883 are considered relevant.

The CODATA task group which conducted the 1975 study (Task Group on
Accessibility and Dissemination of Data), produCed a comprehensive framework

'for categorizing the many types of data piojects.- 'Snmmary tabled' of the cate-
.

gories are reproduced as Tables 7.1 and 7.2: Although the summary specifies
only three broad scientific ,discipline areas, the categories can be eFtended
to the ?social.sciences- with some- iinaginktion. Thus, for example, demographic

-1\

of Tables 7.1 and:r2 and production statistics into categories a2; b2, c2,. 42,.....
f1 or f2,.atcd )32. A separate example-Of..nategory b1 might be dekreloplz

104tal stages -of pre-school children; while csiegoryb2 could be examaified.by
characterci, of visitors to national paik0:

.
The categorization scheme helps ,tO:.highligitt the fact that .the Many.

niay tend, to hive markedlydifferent types of
.,

idata, and datapneetta....In:'addition, there are: the "requirements, again 'different .

among themselrieS..ofjaisSiOn=oriented and cross -disciplinaryl data programs
..

which are .reqiiired to.:gope:,-.With,\a different ~'categories of data in
some coordinated "manner.:.,",AlfhOugh;thiS;categarization scheme provides a way
to attach type identifiers ditta.:-;(e.'13., given, a data item or ele-
ment; one can list use* for "typing!' data
files or data banks which..may" corisiat'of. .4iVerie.Oiata elements with all of the
characteristics listed. Theliienonif;tEibiefprOVidets. characteristics of user-
specificity. which ate More:. easily apPlied_t#- data baniCs. However, this level
of categorization..,alone, 'is a rather Inadequate typography for grOnping data
files prq forma. ,,Another is 4:4ggeitted:ibythe "data levels" in which
bit quantity is<expresWed:.z,Table 7:7,:(s*,S*ction 7:2). In this breakddwn,
Level I applies to isk' un4paiyzed is processed data and Level"
III is analyzed' and /or sunder ized data. With thiS approach a particular file

. ;

would be expected to contai*:ilata_in.onlydne level, while a "data bank" con-
sisting of numerous files or a-::!'data\systemA.could contain files in all levels.



Table 7:1 VARIETIES 01 CATEGORIES OF DATA

CATEGORIES OF DATA CIIRMISTRYT,AITAC4 GED:7/A.S`TRO-SC1ENCES , BIOSCILNC5

ai Data which can bo measured
repeatedly

'.

Most data ...:;;.V.-:4"

(
Cecil. structures, rocks
Accel. duo to gravity
Pixed stars

Most data

.

a., Data which can be
measured only once .

Volcanic eruptions
3tSlar flares, novae

Rare specimens .
Fos-ells..

b1 Location-independam
. ..

. ,

Most data .: -7.7

"...,
Minerals
Global Tectonics ,

meetAgga. excluding ,

ertraterrestrial .

tr2 lemit ion -dopondent
-

.. ..- ..;

Rocks, .foiiiiis
Astronomical data
Meteorological data

Rare specimens-
Fossils

.cl. -Primarr.loservationalA e
. or experimental data

Optical spectra
Crystallographic
F-values

Seismographic records1 ,:,,
Weather charts ...-

Phyisiological data (e.g..
respiration rates. blood
vOlumes...atc.)

V

.

. Biochemical data (e.g..
composition o( tissues
and organs)

c2 Combinations of primary;
data with the aidOf 10".
theoretical model .... .

-

Fundamental constants
Crystal stricture*

--.

Fossil zoning
Temp. castributima in Sun

.

.

Genetic cede
.130dy surface area
Adel of vascular bed
Dimeniioni. of trachea-
brodchinl.tree .

. Data derived by theoretical
. calculation- ,..:.;

0

Molecular properties.;
calculated by quantum..
mechanics

'Solar eclipses predicted
by celestial mochanici

, .

Prediction of,pliencafpic
expression frouac... 0

SomMMU
di Determinable data Most macroscopic data. Elemests of planetary orbits Gene loci .. .

Chromesome'renabera ;"
d2 Stochastic data

.

.

Polymer data
Structure-sensitive
properties .

. :

Soil and rockComPbeition
Selar Bares.'
Frequincy of visible meteors
per unit intertial -'

Most data . ''

el, . geantitative data ,

A -
Most data.

....
Seismic data.: .

Meteorological data
Physiological data .,

.Binchemicak data
e . '. Semiquantitative data Mobs hardness scale Wind force scale.

e3 Qualitative data - Chemical struc. formidas
.Properties of nuclides

Rock classification .
.' Classification. of stellar
spectra

Fossil shape;

Amino acid sequences
Taxonomic cLissificati a
of organisms

fi Data presented as
numerical values.

Meteorological date.,
5'73i 4,

Physiological data
Biochemical data

f2 Data presented as graphs
orimodeli -

Phase diagrams
Stereoscopic molecular:,
diagrams ,
Molecular models

. Geological maps 1.
Weather maps 4,1, ., --
Sky mapping ma particular
radio frequency (e.g.., 21cm)

Metabolic pathways
Electrocardiogranis

.

ElectrothomPbalOgrams

---r
f3 Symbolic data . ', _!

, Lithology in bore hole.data .

Note: A given group of data can be categorized simultaneously by several 'facets' a. b. c etc.
for instance, the nature of meteorological data characterized as 8.2.b2.e2., d2, el and CI (or f2).

SOURCE: Committee on Data for Science and Technology, ICSU,
"Study on the Probleitis of Accessibility and Dissemination pf
Data for Science and Technology",.CODATA Bulletin No. 16, tI975.

$
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Table. 7 . 2 VARIETIES OF CATEGORIES OF DATA
BASED ON USER CHARACTERISTICS

CAT EGORIES .OV A'MS crtattsruipitYsics GEO-/ASTROSCIENCEe ItIOSCIENC ES

gi Data gencr4ud'inI ,

specific divcIptine and . i

used almost exclusively

Weehllittte in the same
ipline

# -

.,

-''
i

. .
-

Seismographic records of
earthquakes

,
Magnctospheric data ob-
tabled by artificial .-
satellites

,

".

Electrocardiograms

liElectroencepalogranis

..-., .

Para- ordiamhgnetic sus-
ccptil#Aftr.,of compounds

Elestrickiliatirupolc mom-
Ws:of-atomic nuclei .

Constants representing
thaanharmonicity of nor-
mal modes of vibration of

. molecules

Density of frequency distri-
Z. ,batIon of normal vibration

I . '

of crystals
..... .

tJligh resolution infrared
&metre

Crystal structure factors
of:diffracted rays in cry,-
tal ntructure analysis:
Filt,141) -..

( g2.:-.- -Data' that are also used by
reseltriivworkers in a
limited cumber of related

. displines .M
-::

i ...
..

Cilarscteristids.of (env-
maipetic =twigs. .

_.uBinding goar of atomic
-attetel:frect protons and
neutrons..

ifffit resolution i;h1R
spettm

infearedindltiman spectra
.Optical transitioa

probability,

Rate constants of
chemical react ions

Steam tables -

.

-

. .

.
I

. .-. - . ....--
:lititiliter of chramoaomek
In cells; for biologtiil .

speciesor ;thine'
Genetic code :

-

Lt`- Data used more widely

.

.

Fundamental physical
constants

Physical.properties of
material&

Phystco-clasrnical properties
of organic and inorganic
compounds

Electronic structure of
atoms

.

Atomic structures of corn-
mon molecules

Geological structures

Tide tables

Coatidgue of stars
brighter than 3rd
Inaptitude .

Basic data on :noon.
planets.' aim. stars.- -.

galaxies -

Simpleliats of Fratin-
hofer lines.. sunspot num-
bers: nebulae. binaries.
variable stars. cpuisars.
pulsars

Toxicity of chemicals .

flumenvisualseneitivity
- to colours :-.

PhysicaPatze xt various
stages of growth ar.d
development .

.

SOURCE: Committee on Data for Science and Technology, ICS14
.

"Study on.the Problems of Accessibility and Dissemination,.,
Data.for Science and Technology",. CODATA Bulletin No. 16,,d97.5.
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In a recent CODATA Bulletin (19), there is .a report of a French

study (9) on the typology of data banks. The study report states that in order

"to cover some 60 scientific and technological fields on a world 1=0.0", about

1,500 data banks would be required; The study team. estimated thatthere are

presently between 150 and 200 data 80-100 in the U.S., 50 in France,

20-30 in the USSR;-15 in Germany, the remainder in the U.K., Italy, *in,

-Japan and Canada. (The 1969: CODATA directory.(;10 of numeric data projects

listed 150 projects in,26,countries.). Thqs,.there are fertile areaslIOr growth

and expansion. No indicatiOn is provided,intbe"grticle as ta the'range of

"Scientific fields inclUdid:(esPeCially whether the- social `.sciences are con-

.sidered), nor the.delinitIonOf "data banks". The above list of countries,

fdrthermore, is notexbaustive in terms of databanks mentioned elsewhere in

tbe-itteratufe.

7.2'

. .

The World Data Centers; International Transfer of Numeric Data in

iheGeophysical Sciences

4The.impetus toward establishing.World Data Centers occurred in the

early 1950's during the planning-:foraniernationii Geophysical Year (IGY). The

difficulties experienced'in obtaining data from the previous-such international

progAm (the Second International Polar Year: 1932-33), made theestablishment

of a systematic approach for providing world-Wide access to IGY data impera-

tive. ICSUsCOmite Special pour lAnnge Geophysique Internationale (CSAGI)

was responsible for international planning for. IGY and in 1955 authorized the

establishment of "at least three IGY World Data Liters" (96 ),,each to consist

of various sub-specialty parts. Offers to conduct WDCs came from individual

countries and institutions. In accepting the deslgn'ation of WDC, the adminis-
:

tering agency agreed to abide ty'CSAGI principles for storing and disseminating

data

Subsequently WDC-A was.. established in the USA, WDC-B in the USSR and

WDC-C
t

in various other nations. WDC-C subsequently has been designated WDC-Cl.
-

\

(Europe) and WDC-C2 (Asia). "-



a'f .

The organiz :he :World Dta Centers took place in the mid-1950's

as a taichatism for data' to be collected during the International

.

Geophysical Yar...df 2957# World Data Centers have been ciiLuCt: it;portande

that they were made into 410. eat Organizatione in 1964. Theytserve for the

collection and transfer of" numeric data =in the geOphysical sciences and Studies,

of thedun. They "deal in general-with obseiNiatiOns:with four basic parameters;
. ,

object, property, time and place of libSerVat ion"" (96 ) .

'..:Since the IGT, the. World' Data Centers hive received, organized, dis-

ardhiVed-the'internatinnal program,'data generated during the

International Quiet Sun Year--(IQSY), the Upper Mantle Project (UMP), the pro-

g*ak on Recent Movements of the_Earth's Crust, the Global Atmospheric. Research
.11* o gr am' (GARP) , the International Hydrological Decade; te lategratedGlobal

Ocean Station System (IGOSS), the International MagnetospheriStudy (IMS), and

,others.. Sincej.968 they.haye operated under the auspices-Of theInternational

. Council of Scientific Unions £ICSU), coordinated by a Panel On_World Data Centers

(Geophysical. andSolar).

- .

The-scope ¶d' range of World Data Center operations represent only a

portion. of total- international.exchaage-of numeric data.. !Quite aside from the

usual routes of7publidationand international profest.ional society meetings,

scientist exchanges, and correspondence-among-the invisible colleges there is

official and quasi-official-dataieXchange typified by weather reports for In-

ternatiOnal(flights and time signals from,' e.g., the U.S. National'Rureau of.

Standards andthe Canadian Dominion Observatory for navigation. _In addition,

although emphasis appears to be broadening to other disciplines/fields (the

.socialand-life sciences especially) the World Data Centers were'originallyC

designed to deal with " Geophysical Diite. Thus anyaCcount of WOffa Data Center

activity will place a disproportionate (to total real international activity)

emphadis on7the associated disciplines. In the areas of 'health and demography

for example,:international exchange of data has been taking e extentively

for a number of years and other' international organizations carry.these re-`1

sponsibilities. The World Data Centers do appear to account for the most or-.

ganized of .the exchange ptOgrams in the geophysical sciences.
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A large extent,'if.not exclusively,, the Worldata Centers:are.

supplementary "frOnt offices" for large national data collection and/or.analysis.:

operaiions.-Thatis, they rely on ihe samedaia files which are accumulated. by

and supported by, the large national centers. Thus the file sizes:-of the World

-.1Data Centers-(where these figures are available).are not additionaO those. of

mational,systems;'WorldData Center activity deals pr'imarily with the',transfer.

-4 data from these files to and from other .countiieS..:

Table 7.3 lists the WDCs, the progrtms (discipline areas) and 1,;cation.

Twenty -two WDC-As are listed in the 1973 :Guide:.(96) and 24 WpC7B.S.WDC*U*7i4

.14DC-Bs include at least one center *ach.for each pragram.WDC-Clatotal4Out:,.

cover only 10 of the 22 programs. There are 12 WDC-C2s covering 7programs.

-The fifteen so-called "Permanent gervices" affiliated with thee same-pgrams

are poorly ciefined. For the most part they antedate IGY. Theirpperatf,ng pro-

.

cedures are not designated by the Panel.on.WDCs. Generallyithough, data are

availableto'WDCs from the Permanent Servies and vice versa.

'The operating philosophy of the World Data Centers is to make geo-

physical data (and often bibliOgraphic information) available to the scientific

community from central collections. When there are multiple WDCs (A, B, Cl

and C2) for a single program the same data are' generally. provided to and avail-
-

able fram all of the WDCs.

The Guide to World Dataenters (96) describes the types of data to

be accumulated by:each WDC, the types of access mechanisms (distributioni cata-

logs, etc.), and other responsibilities of WDCs. The ICSU panel relies upon

appropriate international scientific bodlAkfor the specification and approval

of' any changes to the. guide. The Third Consolidated Guide significantly notes,

'"as the 'annual volume of observation data increases....there is a trend toward

requiring only that the WDCs beinformed where data are.located..:and how. they

maybe obtained (instead of requiring that the data. be transmitted to the WDCs)."

.Although:the Guide provides relatively detailedlists of theitinds of data

'cluding freuqency and format) at. each center and specifications for interactions,

between centers, it proVides no information on data quantities. For data,Use,it

specifies some announcement and publication procedures.
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Table' 7.3 LOCATION OF-.GEOPHYSICAL WORLD DATA CENTERS
- AND RELATED PERMANENT, SERVICES

IIPC-A

gi,civa-alimmaTAL mut=

Solar and Interp limitary
_Pietas= -

lortospberie Phanosena.:
'ylase-Aasociated Seats

..

"0011Hooel& Enlaelas

Aurora

boulder'
Boulder

Calera
Elea
Voscav

Cosmic Rays

Airglow

IOCEEPS AND SLIZILeCES

litnal"C"
cauccursr
CLU/IOLCGT

SOLID-DMZ SECIIISICS

Seismology

.Grav47
. EarteCtides

Haenerikevaania le.r
thic,HartiVa Crust .

lotatiok of the earth
Karla Salop and

Cooskeitits
lispiatiOisitmessinsts
/111°°°1114,taso Anil

Archeagireiteisa . -
Voleaaologyt;
Ceothersica-

1NASA
2

Boulder

Souldir

Cassaba/a 1

Asheville

seek 4

Boador 4;
Honolulu
Balder
Scalier
30*14ei.. :

a3
Hockvills-
. sosildsr

::1!7!11,1-4'r

"ftOulair
74.1onlaar

U.S. Gedlogical Survey

, 3U.§. Naval ObSerIXatory

Moved to Boulder . r-
514rfC for nuclear :radiation data s- - ",. ' : .

Howes

Hosea

Hata
Hoscova.

'Ilosal

'Moiety

acatti...
Pasiburg.. '
ileueloa.

toad

Maids

' Mitch
Slagts
limas
Ondrijor
Slough "um&

eharlatealussi,.e,
Hallakia

Edinburgh
Kirunatha

Parte
. . -

Slough

Tokyo
Itahadel
?Taw*

PEZINANDIT bdvsCi

0

Saller (I1 OS)

!
ladder. (=DS)
1/"Idt(461113)

<AIL
balsay, loid4erIIHNOS
Eyoto
Tokyo (Oats) Cdttiageif :'

lb:quotas
Soulaor (=DS)

Itabashi
Tart (Uolo)--
Utak.

fi,

ioulder (11300S)-,
St. liar des Pease (SPADE))

.11acow,-,

)ioscO;

Moscato

Moscow
Nose*

<,

CrE10};:.Paili

Tokei,iLEV).'Stra44rg (ICIS)

NOTES: The data for programs -such,70,:the la,. TOY aliUMP4 that have been com-;
pleted- are archived in appropriate' WDCs::-Or =1.n scientific "institU-,
tion. ICA' meteorological data collected' by WDC-C1 alrearchived in WMO, Geneva
The data for tre`IR-SP are :archive&in WDC-A Boulder ands.WDC-B,MOscow: All WDC-ikt
are administered by NOAAexCept for thOse footnoted

SOURCE: .ICSU.Panel on World Data.Centre's. --Third Consolidated Guide to International
Data Exchange through the World Data:=-Centres, 1973.
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7.2.1- World Data Centers in thenited States'

In the United States, the National Oceanographic and Atmospheric

.Administration (NOAA) has the primary responsibility for the operation of the

WDC -As. Only three other organizations are iavolVed, each having responsibility

for one World Data Center.:. 4
1

Rockets and Satellites -.National Aeronautics and Space
Administration

Glaciology - U.S. Geological Survey

Rotation of the Earth - U.S. Naval Observatory

Each World Data Center has a separate organizational name for the associated

national center, For example, WDC- ./Meteorology is colocated with the National

Climatic Center.

In a report by the National Academy of Scieaces in 1975 (65 ),-these

22 WDC-As are reduced to a list of seven. The first 5.of the major programs of

-Table 7.3 are referred to as individual centers eliminating the sub-programa of

Solar Terrestrial Physics. Solid-Earth Geophysics is divided into three cen-

ters only - Tsunamis, Rotation of the Earth (sometimes called 'Longitude and

Latitude'), and Solid Earth Geophysics <which includes the remaining Solid Earth

Geophysics sub-programs shown in the Table except Volcanology and Geothermics,

which are not mentioned). The last two "sub-centers" are apparently in pre-
,

liminarystages of organization, has no description is.given in the Guide nor in

the NAS reports.

Two NAS reports (65 ), (81 ) provide some information on use, and file

sizes. The two reports use somewhat different approaches to quantification.

Neither report distinguishes between World Data Center files and those of the

five so-called National Centers; nor are the actual physical locations of files

clearly stated. There specifically are some discrepancies between figures

presented in these reports and those given directly by NOAA and NASA. (See

Section 9.)

The tabular materialpresented in the remainder Of this section serves

several purposes and requires some cautionary statements to avoid undue confusion
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3

on the part:Of the reader.' As might be fdirly anticipated,-it,fpfOvides indica-.
. 464 6.tions of the.magnitude of holdings andAtin.same'cases, of transfer of data. 4,.

.

.The quantities of data. hown ate preSented'preXy much as defined'in.the sources

from which they came, with sate aggregating and provide.etampTes of the various
.

It
.. ;

media and formats in which data may be &corded. The tables serve the specific
.

purpose of.grAihicaily7illtatrating,the complexity (impossibility) of the task

of aggregation across data formats or media. -

. .

4

There are some terms which remain only nebulously defiled. They are

used by the sources as pleasures of data quantity, but thterms are undefined

and the concept_remaihs.only.vawely similar to a record or group of records..;
Theile terms appdar not o4ly in this section, but in subsequent sections of thig

. .

reports and"ihe reader will find no clear defnitions seated. Aghese termswar

observations, stations,'station-mo4ths, serial stations..
c,

40,

Assessment of the %pact of World Data Centers on'Geophysics".(65 )
.

summarizes two Audies (1960 and 1962) of WDC-As by NAS anda 1974 survey of

WDC&A. users. All WDC-As together responded'to approximately 12,000 requests

from 3,000 requestors from 1970 through 1974. The survey Tied 500 of these -t

.3,000 users, about half of whom responded. These respondents listedt600 pa-,

pers.by 800 authors. which utilized the data supplied by the.WMC-As: The number

of authors exCeeded thenumber of respondents because the authors. included

colleagues of the prOximate users. Many respondents stated that.the data were
. . .- ...

.

used by 5-10 colleagues, nine by 20 or more colleagues. ('Use' meant genera7
;

"0: .'
. .,. . _.

tion of.a paper.)
a

Examples of U.S. versus foreign data flow (see. Table 7.4 below) for

Igly two kinds of data-indicate-that the larger proportion, 80 percent or more,

of the archive of.solar-terrestrial physics and marine observation data came

from sources outside the United States. Data requests on the other hand were

predominately U.S. (72 percent) for solar-terrestrial physics data, and non-
,

U.S. (65 percent) formarine observation data., In terms of the data that was

requedted, however, 37 percent of the solar-terrestrial physics-data requested

was U.S. data, 63 percent foreign data.
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Table 7.4 Rresents, extracted from narrative statements, some feel

for the approximate quantities of.data received and distributed and for the

numbers of persons receiving data. Persons receiving data included both regu-

lar'subscribers to.center services and products and those who made individual

requests.

Table 7:4 U.S. V4SUS FOREIGN DATA FLOW FOR
A , SELECTED WDC-As: 1974

Data Subject Data Receipts Data Requests
U.S. Other U.S. Other

8

Solar Terrestrial Physics 20Z:' 80Z 72Z '28%
MarineObservations 18% .82Z' 35Z 65%.

SOURCE: .National Academy of Sciences,'An Assessment of the Impact of
lorld Data denters on Geophysics, 1975.

. -

Measures of the quantitie0 of some types of data received and'dis-

tributed are sumaarited iromithe 'same,report in Table 7.5. The table is in-
_

cpmpiete,(a common problem in this data co4ection effort) *dterMs,as Men-
.

1 ioned above are undefined
rt

"Geophysical Data Centers: Impact of Data-Intensive Progrims" (81 )

.addre4pes the volume of holdings in four Nationa. Geophysical Data Centers.

(and associated WDC-As) and particularly the probletoassociated4with the l'ex:

poneltial rise inidata quantity" with which these 'data centers are currently
a

coping. (It isilot cleat whethergOexPonentialV is'intended.literally or is

merely su 'bstituted for "very rapid "'.)
v.

St'
.. Ant example of. the "exponeitial .rise" is given by .the National Geo-

physical arilt Solar Terriptrif. Da* Cenpi (NGSDC), which estimated its.tape

library at 600 reels in the'rtepov (updated to 1,000 in

also anticipated an annual input of 14,000 reels due to

of the five synchronous meteorological satellites (SMS)
13

Experiment (FGGE) will generite-5-x 10 bits of data o

4976 in Table 7.6), but

planned programs. One.

of the First GARP Global

ver an 18A-month period.
0 '

(

If these data were to be recordejl on 2400 -ft reels of tape at 1600 bpi, 200,600

to 400,000 reels would be filled for this, one part Of the FtGE program alone.
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Table 7.5 EXAMPLES OF QUANTITIES OF DATA
RECEIVED AND DISTRIBUTED BY WDC-As: 1973-1974

GiaCiology

Longitude and Latitude
Oceanography
Rockets and Satellites

Solar-Terrestrial Physics

WDC-A -(grouped)

0

Received
Annually

Distributed
Annually

Distribution-
Inquiry Rate

40,000 stations

8;470 station
months

1,600 station
months ;of mag-.

netograms

2,800 station':
months of ion--
ograns & hourly
values -.

58,800 marine-
observation
.serialsta-
tiOna

29 x annual
accum.,
44% of hold-
ings
29,000 sta.
months

16,.600 sta.

months

26,000 serial
stations

20-30/month'
+600 subsc./quarter
Other WDCs only
250/year
462/yr. (1973)
42 countries
1,730/yr..(1973)
+ mailings to
1,400 addresses

12,000 requests,
3,000 requesters
over.5 years
(1970-1974)

SOURCE: National Academy of Sciences, An Assessment of the Impact of World
Data Centers on Geophysics,' 1975.

The data volumes anticipated in the near future suggest the need to

purge files, not only to'reduce storage problems, but also to hold processing

time to reasonable lengths. For example, if the data were compressed and if

.processing speed were 10 x 10
6
,hps, it would still require 75 days to process

the above set of FGGE SMS data. Few potential users are likely to be able to

afford such an expense. Thinning or discarding of raw data requires a number

Of difficult decisions, not the least of which is that even if there were universal

agreement within the international scientific community that certain dataocould

be'deleted, the volumes of new data so dwarf the old data that, for_any appre-

ciable impact on file,size, new*data rather than'old must be discarded.

Substantial pressures obviously exist to utilize new technologies for

istorage and procesSAng., One such technology is video tape storage. While one

FGGE SMS data set would require 200,000 to 400,000 reels of conventional mag-

netic tape,. all 5 SMS data sets cpuld be stored on 5,000 video tapes. The.

National CliMate Center is already storing some data on video tapes. However

processing rates are still a problem.
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Table 7.6 SUMMARY OF HOLDINGS, SELECTED WORLD
AND NATIONAL DATA CENTERS

DATA CENTERS

Center Type - Medium Quantity

WDC-A Solar Analog data 35.mm filth 11 M ft.'
Terrestiial Tabulated data 35 mm film . 1.4M ft.

Physics . Digital data Magnetic tape 400. 2,400 ft. reels

Digital data Cards 1.6 M

Tabulated data Sheets or pub's 5,100 cu. ft.

WDC-A totall. Marine obser-
vations

890,000

National Manuscripts Sheets 76 K.
Climatic Manuscripts Microfilth 86,000 100 ft. reels

Center Punched Cards Microfilm 377 M images
Magnetic tape 77,000 teals

Radar film 35 -6, 16 mm film 19,800. 100 ft. reels

Satellite film 10"x10" negatives 175;000

Original records

& pub's Microfiche 58,000

Unpub'd data Tabulations 24,300

Back issues of
climatic data Publications 194,000

National Geo- 35 mm film 12 M ft.

physical & Magnetic tape 1,000 reels
Solar Ter-
restrial

2
Data Center

Data, prints &
publications

Punched cards

Sheets

1.6 M

5,100 cu. ft.

National Space Microfilm 27,519 100 ft. reels

Science
2
Data Micrifiche 18,198

Center Digital data Magnetic tape 40,931 reels

Photographic
film :

Misc. widths 1.5 M ft.

AlicPhotogra Assorted sizes
indiv. sheits

26,678

Ha rd co p Sheets 188,612

See footn

YY

at end of table

4;
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Table 7.6 (cont.).. SUMMARY OF HOLDINGS, SELECTED WORLD
DATA CENTERS AND NATIONAL DATA CENTERS

Center

National Station data
Oceanographic geosort
Data Cepter2 Other digitized

geosort
Analog ptints _

Digital biolog.'
data

Biological data
Surface current

data
' Digital data

Type Medium Quantity

Papers

550,000 station

941,000 obiervations
820,000 observations

13,000 stations
23,000

4 M obdervations
"kagnetic tape 8,000 reels*

tO
M = Million

anticipated wandsl input of 14,000 reels (1976)

SOURCES:

iNatignal Academy of Sciences, An Assessment of the Impact of World Data
Centers on Geophysics, 1975.

2
The National Research Council, Geophysical Data Centers: Impact of Data

Intensive Programs, 1976.
3
Private cqmmunication Newton Page, EDS, NOAA. 2/76.

c.9
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'Although much of the data holdings of these centers is in *conventional
4
formats other thanmagnetic tape.comuter services. are reported to account for
the- following percentages of center budgecs:

6

NGSD& 20%. 1' 4 44 :4 .0'4,
NCC . 25% :44

NODC.., 0 20Z
NSSDC

AitliOngh the report ,contains no dotlar cost gigures, there
strong plea that..reSearphers include in :their midgets 5 to 10 percent-of the
total costs of- research for the costs of depositing. data.-in an::adeessable for-

.

mat in .the National Data -Carers. It is feared that otherwise data center,

budgets will be 'Inadequate eta costs to users could escalate to the

tdata are. ignored.'

BothAtic

quantities. Table
and National Da
can take;, it is
Although Conyers

the result is lit

point whete

ibetiabove
s in somewhat

j

4

provide. an assor
condensed:form

It. underlines the variety
seeic a single nr
some types

rand f
arbitrary numb

° forms which holdings=
ri

quantity of
is can be cOnjui'efl.

Table 7.. summarizes the quantitiO
). Theitapprotimations are all

across all hree levAls, to 336 terabits (ter
/ 9- ,. I..-

of acqtfisition are 'sometimes vague;' a_ nd 'scs1
4, .-. I.

..than total data. holdings. s;

q

a.- for particular program.T

5 ;:,,a!, -,...
,e summed,;bits _ r Q

dat --.;.. .,...
..2 --.W , dates ''---`

,,-

1:.4.. , 4.44 . .

:quantities are annual rates rather ..'1.

virtually arbitrary "number,-
. ..

4

4-.

Again the to
A A
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4000".e..7a. APPROXIMATE DATA QUANTITIES
IC.4ELECTho GEOPHYSICAL PROGRAMS

iCollection
Period Level I

,

BOMEX ... -1969 (3 mos.)

GARP
GATE -

F'GGE

..1.94.1t-(4 mos ).-
1978

SOLAR-TERRES
IMS -(part):

1.2x10
12

3x10.-14

Ilaripe Science
Reflections 4!/;*

0... .0,
,

75-1978

permanent
file

annual

POLYMODO-...,4

'GOSS-

ME7t4'Il One of
s_a Cate-
-gor es only) -

NEGOA

glya . I

1Tot4t$by Level . ...

Grand Total

long7terp,

197:71978

1972 - present

1973=present

1975present
,

19.72 -1973

34x10
11

14g10
12

Data Type -

Level II

1x10
16

Level III

3x10113x.10

6x1010

5.5x10
12

3x10
10

13[1011 4.1x109

11:1;107 sk

3.3x1014

lx.109

12x10

18.6x101°

6.1x1012.

lx10

336x10
12

tera-bits
.

SOURCE: The National- Research Council, Geophysical Data Centers: Impact4.
of Data Intensive Programs, 1976.
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SECTION 8

.

PHYSICAL SCIENCES

Under the heading of physical -Sciences this report discusses numeric

data prograMs in astronomy, physics and chemistry. Geodesy and Meteorology are

classified under environmental sciences. The programs of NASA deal with numeric.

data in bothareas, but are discussed in Section 9, Environmental Sciences.

The.major source for specifically astronomical data in the United

States-is.the Naval' Observatory. The mast comprehensive program for evalUating

and organizing physical and chemical-constants is the National. Standard Reference

Data System.

8.1 Astronomy Data Programs

1

The crucial importance of astronomy to navigation has given the Navy

a'long-standing mission need for astronomical data.

The U.S. Naval Observatory provides a catalog (32) of machine-I\

readable data which.it holds and of which it can provide copies on request.

The Observatory-is prohibited from collecting fees for copies of data it pro-:

'vides. It estimates that its practice of a 3 for 1 exchange (a, user requesting

a copy of one magnetic tape, sends-3 blank tapes to"the Observatory) approxi-

mately covers the cost of copying the data. The Observatory could not pfovide

estimates of the size of its user population nor of its costs.

U:S. Naval Observatory.files contain siarcatalogs,.ephemerides, ;and

observationaldata. According to our counts, based upon the contents Ot-Circu-
;-

lar #146, 223 separate files are available.. Of these files; 113 are available
,

as magnetic tape Only. No measure of file size is, given for tape-only files.
4

Of the 110 card files, 96 contain atotal.of almost 1.5 million cards. For 14

files, only annual increments were available: a total of 34 thousand?Cards per

year. The initial year was not given for any of these 14 files. There was

no indication whether the sizes of these files had been growing at a constant

-rate or are expected to continue doing so.
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In general-the field of astronomy has becoMe involved Withmachine-:

readable data bases only since the beginning of this decade. The Naval Obser7;-

vatory has -international agreeMents'for exchange of data with the Royal GreenWich

Observatory (England) and.AstronomisChes Rechen- Institut (Germany). An inter -y.;

natiamal.data loCator service waSfOrmed in Paris in 1970 by the International

Information Bureau on Astronomidal Ephemerides. TheSe activities appear to be

in additiorr to those described under World Data Centers (Section.7).-

Star catalogs are.a1S6 available from the Smithsonian, both as. a multi-

volume set and,'for some observatories, on-line. The Kitt.Peak Observatorylwhich

uses the Smithsonian star datalogs on-line reports an orientation to machine-
.

-readable data only in the present dedade, in contrast to the Naval Observatory's

involvekent "since computers were first used." While maintaining that it has

no- real data.library, Kitt Peak has two data geherating programs producing sub-

stantial quantities. f data (See Table 8.1). The Solar Synoptic Program records

solar magnetograms and spectroheliograms filling about 200, tapes per year. These

data are passed on to NASA and NOAA in pictorial form.

Table8.1 KITT PEAK NATIONAL OBSERVATORY DATA GENERATION: 1976

Annual
Tracks Bits Incredae Annual

Program per per No. in No. Cost Annual
Tape .Tape Tapes- of Tapes ($000) Requests

Solar. Synoptic Program -9 '2.5xI08 '225 200 100* 49

( Solar Spectral Atlases 7 108 3 nee. n.a. 16

*
Includes the entire operation of the telescope. Its primary function,

is creation of this file.

SOURCE: Milkey, R.W., Kitt Peak National Observatory,-personal
communication.

8.2
17.

National Standard Reference Data System

Numerous, international bodies are in various ways involved-with scien-

tific and tipanical numeric:data compilation and dissemination. Thus,.for ex-

ample, a unit of the International Union of Pure and Applied Chemistry has for

decades certified "best values" for atomic weights, and the International Bureau



of Weights and Measures maintains the fundamental units of the Systeme Inter-
.

nationale des Unites. The National Standard Reference Data System (NSRDS).is

similarly involved with the determination of "best values" for data in the physi-

cal sciences.

E. Weissman (130) reEereIto the NatiOnal Standard,Reference Data System

(RSRDS), centered upothe-Nationh4ureausd tandards (NBS), as a. subset of
.

:Inforiation Analysis Centers. -The data with which this system is concerned are

critically'evaluated'quantitative numerical valuei of the physical and chemical

'properiiiof well- defined substances.

A1975 status repoit (67) for NSRD$,lists 52 component centersi 43

4. of which are under directprogram management of the PBS.Offide'of Standard

,Reference Data (OSRD). The remaining nine centers are managed, by another agency

or by industry or 'academia, but also supply evaluated data -to NSRDS (Table

7 .The complete list of center's appears in Figure 8.1/.

Table 8.2 NUMBER OF DATA CENTERS^E1 PROJECTS OF
NATIONAL STANDARD REFERENCE DATA SYSTEM

Location. Direct . Indirect Total

NBS ... . . . . . . .

.,

28 1 r 29

' National Labs . . O 2 2

XCademiC 13 4 ,t 17

Industry 2 2 1 A...
I 4

Total 3, 52

National Laboratories affiliated with universities.'

-SOURCE: Rossmassler, Stephen, Critical Evaluation of
Data in the Physical Sciences-A Status Report on the'
National Standard Reference Data System, 1975.

.

a

The NSRDSNwad formally initiated. in 1963. The Numerical Data Advisory

Board (NDAB) of the National Academy of Sciences (NAS) provides`advisory ser-

vices tq NSRDS. In addition OSRD is an active participant in CODATA, thus fos-

tering iaternational exchange of.data and'standards.

The modus operandi for most NSRDS centers consists of a. review of the

ligature in'a specified area. exttaction'of the quantitative data:, and

7S



evaluation._ E*aluation.involves comparisons among various sources of data

and a critical appraisal of the methodology used to collect the data-and gen
of individual experiments. Most centers as such do not create new laboratory

data. However, the centers are operated by experts in the respective'fields;

and they ate'aiways active in these fields When it was fotnd that substantial

amount) of data in the published literature could not be evaluated due to in-
,

Sufficient detail on how. authors made measurements, the scientists' at the cen-

ters have sometimes been inspired:to'make,original measurements under suitable
,

s .

-.conditions.

NSRDSrattivities, like ihoje of Other information'analysis centers,

are not limited to data compilation'- bibliographies and literature reviews

.are also provided by many NSRDS,centers. The main stream of its outputappears

in the quarterly Journal of Physical and Chemidal Reference Data first

published in 1972. This journal is an' officialpublication of both the American

Institute of Physics and the American Chemical Societyp well as of NBS. The

journal has averaged 1,150 pagei and'59 articles annually; 1,250 subscribers

at the end of 1974 included about 30,:percent outside of the U.S.

Additional publication outlets ate the NBS-NSRD Seiies, and the NBS

TeChnical,note series. Over 250,000zdata.documents were sold in the decade

1964 -1974'^(133). Total output in early 1975 contained 160 compilations (Table

8:3) totaling - 28,000 pages, and including quantitative data on over 30,000

maietials (134). -z`;

C
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Table 8.3 NATIONAL STANDARD REFERENCE DATA SYSTEM
PUBLICATIONS: 1975

Publication Type .-

Cumulative
Numbei

-.-
4 . i. ..

joUrRgl of Physical & Chemical ReferencepataArticleg . :62.:

NSRDS Series7PUblications17 . - . (,...... . .,...'-, .. -6z.

BerkeOy.partiCle Dita-Group:PubliCationg.. .. .8

Russian' Translationg2' . . . . . ',.. .
.

- ., ..
16

NBS-,Technical Notes, Monographs and Compiiationg1 . .., 21

Books & Supplements to JPCRD -. . . .. . '.. . . . . -16

Kignetic Tapes, OOO OO
..?

Some available NTIS
2
Available NTIS

SOURCE:: Rosgmassler, Stephen, Critical Evaluation of Data in the
Physical Scienceg7A Status. Report on the National Standard Reference
Data System-1975,
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SECTION .9

Under the beading of environmental scLence fall the studY of-environ-.

mental quality,'veteorology,.geology,',And geodesy.:
. .

-:.,

.

Data on environmental quality (and safety)'are -condoted and managed.. .

by a lirge'number'of.government agencies.'-.This'iqideipreadeattivity-adrivas
.

, .-from the per-sVaive impact of environmental 4Ualityon the miSsions orio many_
,.---'.: - .

. _

agencies. Conversely, Several agencies' Missions 'require zikuneri6 data on many.`
.. - . .

other'toPids,..4ot all of which properly fall within eivirOnmentalscienCe.,

The.Enyironmental.Protection Agency is oneof-many government orgadi

mations whictLare'directlyconcerned with environmental quality. The other: o; -.

ganizatiOns416cussed it(this,seption, whose mission includes some enviriumen'
:

:til sciences, are the Federa1EnergyAdmi4i.strtiOC the-National.OceapiC and.
and Administration.' .

h eroUt other'government.agencieS are mentioned in counedkilonlwiththe# map7

,,i ping InnatiOns..

In 1973, a U; S.. CgngresSional subcoigittee xpressed concern,

the Federal government was not m.;Ying maximum use of eOliOmentaldata.collec-
ted by diverse Federal organizations" (23). Lack Of coordination and duplica-

tion of effort had previotislybeeM identified. in a 1971 study.(for ttie President!--s
.

()film of Science:and- Technology by the Committee to Stuay'Environmentil Quality
Information Programs.(SEQUIP)Is and by an EPA4ponsored-sy*osium in 1972. No

.complete directory of enviromiental inforMation then existedr.

The GeneralAccounting.Office (GA0)Was.oharged-with identifying'

Federal environmental' data systems and withe.xgoring:the establishment of a

network of,enVironmental data systemi. The-reaultingurvey identified 8 major

departMenta And 10 independent agencies that,collected and/or Stored.enVirOn.-.

mental data_aiad accounted for a total of.320 separate7ayatems.

1
Subcommittee on Fisheries'and Wildlife Coniervation and the Environment,

Committee on,Merchaat Marine and Fisheries,.U.S. HouSe_of-Represeitatives.



The "functional areas covered were air, water,. land use, pesticides,

noise,radiation, and solid waste.. In addition, the purpose of the en-

tal data collection effort was varied and was classed by GAO as legal(including

Aegislative and regulatory), surveillance and monitoring, research and develop-

ment,, management and planning,. socioeconomic. (For both functional area and

purpose, there were fairly large additional "other!!

more than ()lie functional area and/or more th

systems included numeric data (Table 9.1).g-

categorits.) Many systems
N

-401,4 not allti

:Table 911 NUMBER'OF FEDERAL ENVIRONMENTAL DATA SYSTEMS

IMFUWTIONAL AREA: 1974

..Functional

Area

Al Systeis

Systems With -

Numeric Data

.Number Percent Number Percent

TOTAL 302 100 266 100

.Water 175 .55 145 55

Air 120 38 92" 35

Land Use 105 33 89 33'

Pesticides 62 19 43 16

Noise 27 8 18. 7

Radiation .... 49 15 33 1.2

Solid. Waste .. 45 14 30 11

Other .81 25 tv.a.
-

SOURCE: Comptroller General of the United States,
Federal Environmental Data Systems, November, 1974.

Mang but pot all of the systems

than "informatian oriented." Respondents

,tic indicated that over half (56 ,percent)

identified were "data oriented"rather

tollWs question on this characteris-

were "primarily" data oriented. Addi=.

tional respondents indicated both orientations at "other ", which.inclilded such

'things as canvassing, sampling, and evaluation:

- ,

For 266, data systems which GAO could classify Ly geugLdphic-st.9,10e

all of which were primariiy data oriented systems) almost half'(4862Cent)
-

were national, 30 percent were regional (U.S..)', and 22 percent Were ifitermeional.

Four Departments, or independent agencfes accounted for more than two-

thirds of `the systems identified. The Environmental Protection Agency had 27

I.
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41

percent lc iheixstems. The three next largest numbers,of systems were in

the DepaAments of Interior (19 percent), Commerce (126iercent), and Agri-
.

--Culture (10 pe'rcenq.
'-

.o.,A number of directories were, identified by fhe GA0* bUi none was

complete.- Some directories listig environmental data systems within a specific-

Department. Some agencies had directories of computer systems, ,which in-,

cluded the environmental systems. Almost half (47 percent) of the="managers

of environmental data systems felt the need for a compreensive directory.

41.

Table 9:2 COLLECTION AND TRANSFER OF ENVIRONMENTAL D.
BY FEDERAL'AGENcIES: 1974

Agency
Collect Data

. .

Provide Data
Agencies...

Numbers Percent To Other

USDA 33 10. 17
DOC 39 12 31
Invi. 87 27 22
DOI 61

o19 37
AEC 23 7 14
Corps of Engineers 10. 3 8
EW .-..DREW 18 6 7 I*

NSF
..

'10 3 5
TVA 11 3 9
Other 0 28 9 17

23Otal 30 s0 kV 167

SOURCE: Comptr er General of the tnited tes, Federal
stems, November, 1974..Environmental Data

Almost three fourths (72 percent) of the systems stored,at leas t

some of their data in bomputer media. Other media included microfilM photo-

graphs; maps, charts, written reports, publications., and manual files.-,0yer
. --- , --

li

260 different computer systedis (and 12 computer manufacturer4vere idenqiie
Despite the apparent problems in data compatibility, alMost:one-third (32'

cent) were-involved in,network exchange of data.

IP
-

Selected individual dirictdries were mentioned, including; an EPA directory
of its own environmental Thformation systems, "Computer Systems in EPA", the
Council on Environment'al Quality's "Federal Environmental Monitoring Directory."
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9.1 Environmental Protection Agency

I
In 1976 the EnvironmentalTrotection Agency (EPA) issued a directory

of environmental information systems (33 ). This directory defies compariSbn

with the list of 87 EPA systems identified earlier by GAO. Systems covered in

the EPA directoi7 are ones with computer costs generally greater than $20,000

per year and may be either operational or under development. In addition, thg

-directory, for purposes of identifying scientific and technical data, includes

too broad a scope. Functions rangefrom payroll and project management through

raw data files, predictive models, and abstracting and retrieval systems. A

brief summary follows and indicates some of the problems in developing cora-

parative.statistics.

Of the 45 systems listed, 14 appear to be exclusively financial

management or administrative systems and therefore deemed unlikely to contain
=

environmental data. ,These systems are identified in Figure 9.1 which lists

all 45 syqpms by name. .010the remaining 31 systems, four are document-oriented

(three indexing and abstracting and one library., management and control). Of

the .27 data-oriented systems 18 were operational, and fo these ar- e s

or program Packages...

The residual 14 operational, data-oriented syitems contain scientific

or engineering data primarily in the areas ofwater, air quality, and pesticides.

All of-these systems are geared in some degree to the agency's re tory author-

ity. Some of them are multi-agency efforts. Three -of the four f which user

data are available, each estimate 500-800 requests serviced r:4z-"Yeaf:. The

other, with 400 users, logs 212 requests per day.

. For 10 systems which monitor data regularly the. number of input sdrees
.

ranges from 825 locations to-200,000:(fot'STORET water sample data). Whil

STORET claims inputs at 30 million-data items (200,000 loCations and 150 data

items) nofrequency'of input is proVided. SAROAD estimates a, file
.

of 50 million "raw data values". The PeSticide Registry SysteM.lists its file,

size as 1/2 million records with updates. "equivalent to 90 thousandcardse

(1 card =Yl.redore).. The period covered -hy.the 90;000 cards also is notsspeci-:
fr.fled. The Population Studies program works with'a file of300,000 records; each
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Containing an average

825 input source's,.

_

f 75 data items. While another system with (only)

imates data items per source at 450.

100
If all t e numbers of "data items" mentioned by the fourteen data

systems are total d, they yield a sum of 116 million data items. How much

meaning can.be a tached to this total is questionable; since in this case
.-.

a "data item" ":37 be anything from a "raw data value" to a record (which, it'

is safe to ass , in actuality contains multiple data elements). Thus, the
above total gr of data items is a lower bound on the.true value. In

addition, t e values summed do not.account in: any way for periodic input,.anci
.

there is n' indication that any dat./a are purged from the file. Thus the total
is']A:ew ev n,further to the extent'of recent input and/or update for many of the
systems ncluded in the total. Three:systeMs.account for 88 percent of the 116
millio STORET, SAROAD, and Population Studies (Table 9.3).

/
-

The entire scientific and technical information.(STI) complex pf EPA

systems (operational and. developmental) accounts for $12.6 million of EPA's
.to".al 'annual systems costs (forSystems in the Directory) of $16.4 million.
"61 of this, $11.0 millions innon-bibliographic systemS STI.non7biblio7
igrap6,1): Fystems being developed account for $1,8 million and operational.systems
fr 9.2 million. In Table 9.4 costs for each system (except fo,.--the.adminis-

tratiNe systems which are mown as a group) are itemized as. computer, personnel
and contractor costs.

Computer costs for 26 data-oriented systems (no costs were available
for one of them) average 29 percent and personnel costs, 25 percent, Con-
tractor costs fall in-between the two at 29 percent. The range of total costs
is from $2.2 million for STORET to $17,000 for the "Form 67" system. Average

'cost for 26 of the data-oriented systems is $424,000. For operational data
systems the; average cost rises to $509,000, while the 4 operational models/
programs average $516,000 per project.

1

. 9.2 Eederal Energy Administration

The FederakEnergy Administration (FEA)-is a regulatory agency whose
purpOse "is to ensure that the supply of inergy available ...will continue to be
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Table 9.3 FILE SIZE AND REQUEST COIARISON OF 14 OPERATIONAL EPA DATA SYSTEMS: 1976
,

Current Estimate of

File Size''

Information , Data Items Total

System
,

Supplied -on.. Input : Per Input Records

r.` wRequts ' purdes Souree (000)

5
x

... ,

CDS None 20,000 not given 20
ti

2: ERSS .., None 4 '4 5,200 ..., 21 109

.,,

3. ESPS
:

Noneitil.. ' ".48,004. not given 48

.

.

4. Form 67 cost as little as $10" 000 450' 371

5. PEMS None 14,500 not given 14
8 . 4 0 .

6. PARCS
1

500/year (up 36,000 36
E

not given.
, 17 .

7. Pestiiide Regisry. None . . not given not given 500'

8. !JADS None 0 $
.

. .lo
\ .900 122 105

9. STORE 0 e ,212/day; 400'users/year 200,000 150 30,000
q

10. SAROAP 6 800 4,000 not given 50,000
4 r

.- ,11. ECDBS
i
...4... 4 plane

.

not given 32 960

12. IFS # None 800 not; given 4,000
. ,

13. Populditi4n Stud/es None not giVen 75 22,500

14b NEDi loo goo' ,,:600/year 80 . 8,000
.

.

......_

. Total / . 116,487

*P
Anticipated number of records is 1 millione,

SOURCE: U.S. Environmental Protection Agency, Environmental Information Systems

Directory, January 1976.



fable 9.4 EPA ENVIRONMENTAL DATA SYSTEMS COSTS: 197,6

ds of dollars)

(_
---, *File .

and Category R ComPuter
.....

Document Files Total. ., 44?'
APTIC 61 -. .80%:' °

LIMS ...., 12 ''.-4.' 58 1.,.

SWIRS , . ... -.. - OOOOOO 30. :109
,.

Noise' . .... ... 45b , .
-. ..

. . 4,
.t.

CDS ... .... 32-27:11Yr14i.:t
Data Files '7,

. ECDBS .62";,7,gra.
. ...

, 12 -57.--47.

156:
...

Personnel... .ContraCtor

-1,050
35 - ,4140

50.

250
.° 350 's

1,4'32

21. . 175 ,

20
51 50..

J `24
, , 100;

1. . - '

..
- .

.ERSS

........ 173, 7
,... :.. .; r *..

Form 67 ......... ,%.
.,.....

'-

PEMS . ...4 19d..-';..:..;...
...:'!5-''''''- ,. -24

',.
892

'..! -.c:7 317 .'4;'".
41+ .75,

PARCS .-5

Pest Re g ... ..t...4.. r--:. 636'. ..... : ..7-6...1.'
...410'..,,,,,

.I . 250
TADS .,......e.KAYAR.:VtA.1... :...13:.::,;' . ,...-,. --,
STORET0-

..7. .:.ti---.F7v,t- :,.. .,. ... 2,16 .'.,.n: 11,1,
-:: ...15:..."'::
-":',7*0'/:;.'' 285 .y. ,

SAROAD ....If....... ........:*:;::,?...i.,,... -. .819-
.,

.200. _'30

........4-,.......°' ., 10-::'
'...4-:,: -05 .;!- 40.

- . :283 -,i,....400

.

:- -86

337-sPop. Stud. .:,;. --...---....1--. - ".4. 282.. 212.

Models.,.Orogram Packages ....,..,.4k2,0,66-',..'.. 8'66 ..,i.390,- 810

..
.

GLWQM?:: '''.-t .'''' *:.'.' ...:., ..,;.,..ii.4 'qq.ft. -4, .14,
... ,. ; ....... 4. , .d.r..,.r. '..,-,,,...'. 70. - :7120 .. -.330 .

..35....- 6Q
LDMS .,.14t-.... .' le . '. d'-...-: .6. 5'7 ''.. t'.' ..,..

: 7...., . 314,... ...A . , 4:',,i9,' 55 t_ --,

SEAS. '8.4%-st '14 4"7 ' t I. a*,........1. . _,.. or,. .. - ...,.;. er 1,429 ,-- 2., ''''`.;::.2iic,, , , 480.
&lifigies Develgp.MOtei .':. >1,820 >530. -':305°. >985

.. .....$::.'.,,......1...
:' ,15 ---;',h3.4 9 ...

CA.,,: :16. ;:,

,..:31.-ai-,'.. n.a..

125 : ,

St!............%::.*:e'0':....T.:::01o't

itiersDI.E..'., ., .: ''?. .:."..52'. 22

AS.4ii ., . .
,',.

.,. 20
... .

6..SPCCS '- ..4.. 6 ,.: 23.
,PRMS * .. 03f.. ir... 1,.&. :'-`°.: ,20 . 50

IOFLab,)Automi.',. ...... .;,. .,, 64 .

5' :..; 145 ' 350
Pied, Mod4.1. (Fresh Water) 6 Wk.'

:RAPS ,..0404.., ....r. 52-§:
.. .: i 1. ,

Administrative & Management.
Systems. Z14) ......[........:

,.-, -353
Grand Total 4.630..,

50
tO 395

2382 ' 1,099.. 4.

>7,844 le:>3,918

*For full names sge Figure 9..1.

SOURCE: U.S. En7Aronmental Protection A.ency,
Directory, JanttlY*1976.
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Eiufficient ....'." (126) . i It makes policy concerning, availability, distributioik,:-, -::::.
A .4.

allocatio;; and utiLization of energy and fue/; it is involved in .econoliC..:::'
.forecasting 'andkpolicy, foreign policy, resource 'development, conservation

1 ..:?'
--.

:,..i. .4
,k,

re :thef,FEA Directory of Federal-Energy Data Sources (35 ) '209. -';''.1., .

.vi.."
sources era :Ldstecis and distributed` .14 subject fields. (Table 9. 5),_.

...... e .,. ,
Of the source 26 Pezcelit are designated as di.ta flies. +Some sources ilk, he' 4

C.

diractory are thajtrsinformation centers ("Air P9llutkon feCkinical InfOrM/Lion'ii
. ,

, : iv ti

Center S'istemMgotheri are 'single*Aata files ("Other-contirteiptal Shelf ..' ''"
at 4

Statistics"): -Iiicleded as Venergydata sources" :are sued series aS BL... prigei ?
. . ;L.

indices and 19.70 Cers summary tapes ,The Directory is'siihtitle;i, "dpmwiter
Products and : Recurring Publica,;ion.'r ?`!qt the'-recurring publications wit.iich,
account for Aore 'tillan OPI .,,of the en,sries; $.t is no.t clear whether or, nom.'; .--

.
4 w

they are available in rabch e-readable as ize11 4s.,publisheferfar4ats.

and environmintil Vapact essessment.
1` .

NatioliarOceanAtantek aspheric Admindetration Data Centers --..4 1 .4 ;4

,- sl,-,;',-
-l

.: .-t .. "' i
Databa,se activities of the Na'ti Oceianic-84 Atmospheric.

..". r.: t.'1!

(NAdministration OAA; are c7 / rated in EnVironmentai-,Data SertIce (EDS).

Five major facilities,aed earAting service accon t for .'the bulk'-of itsa 4 .

. .. "
activities. The -fallowing three 'national data -ceneers;.iNationai Vdeanographic

a
Data Center. (NODC), ihrtionalAtimati&" enter (NCC); an lisiational-Geophysical

17.",
& 'Solar 'Terrestriasf Data Ales. i (NGSDC):- tce supported y the functions of the
Center for Experiment Design and ;ArtalysiS (CEDDA) 'and theqnyironmental. Science.

.:

. *Sit 4 -41,"
Ilf

. .

InformationsCenter (ESIc).fk. 4

vo-

.t44 ,
f,

.
CEDDA was initiate ;in 1969 to ace, process,and validate Barbados

. .,.

Oceanographic and Meteoralog cat Experiment (BOMEr) 'deie. These data management
_ 9 49 . Iand analysis activities havesince beenlitxtented to the International 'Field Year7. *

of the Great Lakes (IFYGL) and tt4Sob.al Atmospheric Research Project (GATE) ,

for which CEDDA was also involved in provilion.Ok data acquisition systems prior
to the beginning of field operations.' tEDDA is responsible for placing the pro-
cessed data' in a permanext archive. For thethree projects mentioned, the data

sc.'.

are' archived4in the .NCC.

For quantitives of data resulting from BOMEX and GATE see Section 7.2 on
141DCs.
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; .

0

ESIC acts'afechnical publisher and librarian for EDS. It deals

with the organization'of telOtterature and operates:OASIS, the literature

search system. A second search system w ich provides-an index of,data files

is called ENDEX. In May 1974, EDS repo 'ENDEX file,size as 2,000 en
.

tries (132). In1975, ENDEX containedin tion abotitSliOst 3,500 environ-I .

mental data files (74 ). The files include ose ofNOAA activities outside

EDS and of a number of Federal.agencies. -In August 1976, ENDEX described 5,500-'

data files (131). ESIC has set a goal ,of a comprehensive inventory of eriviron7

mental data files by 1980:

Two of the-three national data centers are located in Boulder (NCC

is in Ashville, N.C.). 'The NGSDC consists of two major subcenters: Solar-
,

Terrestrial Physics and Solid Earth Geophysics. These are further subdivided

into a number of subcenters of their own. Each of the three national data

centers is associated with'a World Data Center (see Section 7.2).

The descriptiOn in Figure 9.2 of the activities and responsibilities

° is excerpted from the Federal Register, April 16, 1974 (36 ). Additional, data

sets have been added since that time. The National Climatic Center.is describ-

ed as the largest climatic center in the world;. the National Oceanographic Data

Centet is stated tp house the world's largest usable collection of marine data.

01
Figures were obtalne 'ndicative of the size, activity, and growth

41the EDS National Data nters. Table 9.6 presents the numbers of user re-

queszs answered by the four centers (4.ncluding'ESIC), their origin, and the
YA. i-ls,

!year -by -year changes from'1972 through 1975. The data are perturbed by' :a back-

log of requests frat within NOAA whe was worked down during this period. De-

spite this fact, there was an overall increase of 43 percent in the annual nuMr

ber of equests answered during this period.- The sharpest increase has been in

requests from the general public, which almost. tripled. Requests from academia

more gran doubled from 1972 to 1973, but declined 14 percent during the next

two years.
A ;

Orable 9.7 presents data for an 1/-year period on the holdings of the

Natignal Geophysical and Saler Terrestrial Data Center and on the services ren-

dered. is immediately obvious that the figures for the numbers of requests.



Table 9.6 ENVIVNMENTA1 DATA SERVICE USER

REQUEST STATISTICS: 1972-1975

Number of User lists r
' ,

(000) Percent.Change

1972 1973 1974 1975 72-73 473-74' 74-75 72-75

% of % of % of , % of

Total, Total No. Total No. Total

Center

19.7 36
------**

'

1
ESIC

NCC 29.1 53

NGSDC 4.5 8

NODC 1.7 3

I
Category

LA Foreign 2.5 5

.1 Academic 5 9 11

Industry 16.0 29

WA 14.5 26

Other Government 6.3 11

General Public 9,8 18

Total 55 0 100

21.0 33 21:7 29

36.8 58 46.9 63

4,4 7 4.0, '5

1.8 3 1.9 3

3.1 .5 3.7 5:

12.1 19 11.0 15

13.6 21 19:0 26

9.5 15 4.6 6

6.9 , 11 9.5 13

18.8 29. 26.7 36

64.0 ,100 74.tk ' 100

17.8

17
5.5

2.7

10 4

20.1

5.6

9.9

28.7

78.8

23 7 3. -18 -9

.67 26 27 12 81

.7 -3 -9 38 21

3 8 f 3 46 ;,62

4.0 5 i2 . '19 9 59'

13 106 -9 -5 77

26' -15 40 6 25

7 -35 -52 22 -62

13 10 .36 .5, 58

36 93 42 , 7 194

100 16 16 6 43

1
Approximately 30 percent were telephone requesis in 1974.

2
Does not include libiary and editing services; approximately 32,000 it L974; increased .by 38 percent

in 1915.

3
..For the' first three years shown, ESIC was answering a backlog of 'NOAA requests, resulting in abnormal

decieases showing in data for both groups.

SOURCE:. Telephone - Lewis Pitt, SpecialfiProjects, EDS, NOAA (11/76, unpublished data).
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.;Table 9.7 SUMMARY OF RESPONSES TO KRI QUESTIONNAIRE:
NATIONAL .GEOPHYSICAL & SOLAR TERRESTRIAL DATA CENTER

, SOLID EARTH .DATA

Holdings
A

Rdquests'Filled2
No ,

Internal
Users of

Tapes

Sales of
Services -

& Files3
($000)

Mag. Tapesl
Film Images-

Seismograms
.

iriscal.

Year

,

Number

Annual
in-

'crease

( %)

Number
(000,000)

Arinual.

in-

crease

(%)

-

Total. U.S.

(pow, -(600)

tfilr-

sign

1965 .. 50 n.a.. .5 n.a. 1.2 .90 300 14 10Q

1966 .. 70 40 .8 .60 1.4 1.05 350 , 13 115

1967 .. 100 43 1.1 38 1.6 1.20. 400 ' 16 130

'1968 .-.. 110 30 1.4 27 1.8 1.35 450 . 19. 145

1969 .- 170 31 ' 1.7 21 2:0 , 1.50 500 T _22 160

1970 .. 220 29 2.0 18 2.2 1.65 550 25 ' 175

1971 .. . 25G 14 2.3 15 2.4 1.80 600 '28,- . 190

1972 .. 290 16 2.7 17 2.6 1.9.5 650 31 205

1973 .. 350 21 3.-2 19 3.0' 2.25 750 34 220

1974 .. 500 . 43 3.6 12 3.4 '2.55: 850. 37 ,,,0g35

.1975 .. 4,000 .' 700 4.0 11 4.0 3.00 1,000 e 40'. t50

' NOTE: Publications (data.tOmpilations and catalogs); 4,050-Copies printed
annually, all years. ' -% - -,

1/' ,
..

.

1
70;.Physical Science, 10% Computer. Science, 10rEnvitonment_pcience,.

10% Engineering (no density given)
2
45% individual company; 45% institutions, 10% distribution, organizations

380% U.S.20% foreign

SOURCE:- King Research, Inc,

ts



, ,

filled in the years 1972-75 are,subaiadtially4ow'er'hanpreeented

for this' data center. The figures furnished by NGSDC here cover only reciuests.

for Solid Earth Data The growth.in the number -of :requests'filled is regui,ar

and the proportion of foreign requests conStant:es only 1965 and.1975:data '

.

prOvided with'thecOmment that lilfear:growth otcured. The growth.., in the

number of magnetic tapes shows no partiCular:pattern,.sbut does shoWa very
r...

= sharp... jump. for ,the taSt year reported on The seismogram film holdings. show

fairly steady arithmetic growth, 300,000 per year during.thefirst six Years-
..

and 400,000-500,000 thereafter.
/

Table 9,8 lista thesize of magnetic taPe, holdings of five. NOAA

data centers both within sand' without EDS....(Tape holdings' .for NGSDC are only
one- fourth of that Shown.in Table9.7 for the.preceeding year It'is not

"clear whether this is due to compression Of, data or a failure.to provide up-
.

toraate information.): Table 9.2.comPares.budget obligationsfor three'periOds

kor the National Meteorologioal.Cenler, in the U.S. Weather Service, and the

National Climatic Center, in EDS. Finally Table 9.10 presents the sizes of

Table 9.8 SELECTED TAPE VOLUME IN EDS',
1976

1
. .

NGSDC . : .....
--A
NCq

..

-k,

NODC
t'

Satellite Data Centei.A.. .

FGGE. ,

Anticipated Rates
Number; Tap...4 Reels of Increase.

1,000 1;200 /mo.: includes

new-seismic 'data in:-
puts

.

41,000

W78 Plan. calls for,
eviiialent ::i3E 200,000/

yr..

tof automatic weather obse'rptibng per station will increase- from.
to 24/dety in' 1978.

age, EMS, personal' communication; MarcO, 1976:

95
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Table 9.9 19GET OBLICATIONS'NATIONAL STE0R0LOGIC4,

AND liATION4 CLIMATIC S.ENTElt:, 1972', 19744 1976

, .

2 year s r..: year .41year ..

FY 1972 i '-% of . 'El .1974. ? .1 of.. increase i'Y'1497.6. Increase', incrgase.
, ..s ,.

(000) Tot'al" , 1000) . 'Total ., . % 400 Total.',..4,..% %

. ,

.., ...
NMC ..... $6,529 ', 64.:,._, $8,.704' 65 ,33 ,$9,700: 60 ' ., ,

...m I
$ I 49!At.:

NCC......' n711., .36 '4,657 .35- . 25 '.60:920 40 1
.2..

?Totals .'10,240 Ott :. '.' 13;36i 1 .).00 ''', 10 16.,20 100 :,, '.''..'21 .41.40,
, ,

SOURCE: Ms. Ceasar,

1,

iional coil unication, December, 1976:

M-

;
Jc

1

*/



Table 9.10 PRESENT HOLDINGS OF SELECTED WDC-A
AFFILIATED NATIONAL DAT CENTERS: 1975

Format

Maiscript

Microfilm of ms.

Microfilm'

Magnetic tape

,Radar film

Medium NCC

sheets . 76 x10
6

100 ft. 86 x10
6

reels

46 'cards 377 "x10
6

2400.)ft. 77 x10
3

,reels

Satellite film' ...

Negatives &
film

Microfiche

Unpub. data tabs"

Issues data pubs.

Punched cards ....

Linear-film

(16mm to 9.5")

100 ft.

reels
19.8x10

3

100 ft. 7 x10
3

reels 4,

sheets 175 tiO3

sheets 58 x10
3

- 24.3x103

-.. 194 x10
3

cards

lim.ft.,

Observations -

Stations .... : . ... -

.%Nmatei

NG$DC 1014ISSDC NODC

27,519 el

4pN
/ 4S

600 40,931 A

C 26,678

18,198

35.1x10cu.ft.
188,612'

1.6x10
6

12x106 1,452,217

w

.

2;917

5.9x10
6

562,793

SOURCE: The National Research Council. Geophysical Data Centers Impact of
Data Intensive Programs, 1976. -



various types of.holdings of the us centers. This table is a reformatting

of Table 7:6..and ieryea.primarily to illustrate the insdequacyof attempting
.

tO4organize.th6 data InNsuch away that holdings ;night be aggregated across

centers or sYStems

9.4 The Natidnal SpeCe Science Data Center - NASA

.\

Among the National Aeronatics-and Space Administration (NAM)

statutory directives is "to provide for the widest...dissedlnation of infor-I

oration concerning NASA's activities and their results"_(127). The two major

/ information activities'of NASA are ,the Scientific and Technical Information
. .

Offiee whic4 'concentrates on technical literature, and the National Space .

ti ,
Scieece Data Center (NSSDC), which, the name indicates, concentrates on data.

(NSSDC also providesthe facilities for t WDC-A [Rockets and Satellites],

mentioned in Section 7.2.)

1

Interestingly, the KruzasIEncyclopedia (56 ), while listing the center,
. I

'does r ioes not index it as a data collection and analysis center- although this index
i ,

. '
I

contains the majority of agencies listed which hold-numeric files. A site visit.]

gave the impressibn that most of the center operations revolve around the dissen
1r

inatiox and distribution of copies of holdings. However; -NASA public inforMationI
'

4

pamphlets emphasize an active role by NSSDC for the collection of data from space'
,

science investigations. A sampling of types of NSSDC,documents was acquired during'

the site visit and included the followi$:

4 The Orbiting Geophysical Observatories, OGO Program Summary
(47 ), a catalog of experiients (which took place in the
perio0964-1971) with a bibliogreph§7and abstracts of the
associated literdql.re for-each experiment, It is not

apparent thav_references include data tabnlations.

Interplanetary Magnetic Field Data Book ,(54 ), listings of
1963-1974 data, reduced (four td a page) computer ligtings
and graphicreproductions (about 1" thick).

, Catalog of Particles and Fields Data 19 -1977 (55 ),

catalog of data sets available on ma tic tape;/micro-

fiche, microfilm reel or hard bound j OGOdata/(see above)

are
/ t

covered.



number of.dati announcement publications are also,produced:,

f

Data Catalog of Satellite Experiments, (lists the entire collection
at NSSDC)

,Data Announcement Bulletin (updates to the'Catalog above)

NSSDC Handbook of Correlative Data

Data Users' Note

NASA personnel estimate an increase in total data holdings of about

15 pent per year. Volumes of data held (1973 to 1975), by.recording media,

(Table 9.11) indicate that largesti.ncreases occur in microfiche and-magnetic L

tape. The number of paper documents is eiiidently kept down by microfilming and

purging. Only one format of Photographic film was"being accumulated in signifi-

cant quantity by the end of the period reported on.

a

The National Space Science Data Center is one of the national. centers
. .

lilted in the.1974 Directo of Federall Su sorted. Information Anal sis.Centers

(79:) The holdings as. described-in that document are 12,000 magnetic tapes,

2.4 million feet of microfilm and 1.3 milliOn fee; of photographic film, subT.

Stantially less with respect to magnetic tapes and microfilm that the guantity7

of holdings.tabplated as"year-endstatistics"-(99 ) by NASA for December,1973.

or 1074. Photographic film holdings are given by both sources as about the

same.
et

The 1974 Tear-End Stattistici (99 )i partially because it..Consists or

50 pages of tables with no accompanying text, appears to provide a great deal
1

,

Ca conflicting information.' In 13 tables dealing with "Request Statistics ",

'1974 total requests'are variously given as _:514; 1,060; 2,181; 1,709; 2,569;

. 2,995; 2,511. kfootnote-to the first ;able (with "total completed. requests"
.r. . .

at 2,5e) offers the helpful advice that "the total number of individual re-

44
quests during.00974 is 2,18 .." Using this as.the total number of requests, -

it is revealed that 34 percen of requests are from outside the United States. .

The earlier statement that WDC-A (Rockets and Satellites) handles foreign ie-!

quests and NSSDC, U.S .: 'ones doesn't seem to fit this statistic. -Requested-

;:data.coricerned.o.ver 2,000 spaCecraft,.28,000 experiments, 2,000 data sets, and
,
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Table .411 DATA HOLDINGS OF THE NATIONAL SPACE SCIENCE DATA CENTER: 1973-1975

` FForm

Sheets & bound volUmes

Digital 'magnetic tapes,

1/2 in. x 2400 ft.

Microfilm, 100-ft, reels

Photographi films:.

5-in, width, linear ft. 43,800

, 9-1/2-in, width, linear ft. 11,550

i70-mm width, linear 384,766

Volume Change

19734 19744 19755 737745 74=756

222,9741 10,9881 188,612 55,986 21,624

27,463 33,739 40,931 6,276 7,192

24,254 .26,2142 27,519 1,9602 1,305

16-mm width, line r ft.' 119,276

35-mm width, linear ft. 759,974

4 x. 5 in, each 12,140

8 x 10 each 6,193

16 x 20' in-.,, each 93

20 x in., each' 8,005

Microfiche ;0.

0

45,800 45,800 0 ' 0 0.0

17,500 17,500 5,950 0 51.5

477,487 509,663 92,321 32,576 24.0

0 Oa 0.0

'Perna Change

73 -70 74-756 73-756

-25.1' 124 -1 5

22.9 : 21.3 48.0

8.1 5.0, 13.5

119,276

1759,915,

12,10-3.

6;233

93

4,759 10,226

119,276

759;976

12291

6,28y

93 I

8,005

1

53

40

0

0

18,198 ,5 467

0.0

0.0

6.8

0.0

51.5

32:5

0.0

41.

0.0 fy 0,0 \\\

0.0 '0.0 0.0

114.9 78.0 282.4

lardcopy is less due to filming of data anciprging of hardcopy data.
. .

2
These amounts will'be less when reels that Caere received, then spliced, are subtracted.

Unspecified dimension.

NOTE: "-"'indiCates less than .05.:

SOURCES:

411.I Facilities Management Corp,, National SpaIca

5

Science Data Center 1974 Year End Statistics, 1975,

0

Centers:. Impact of Data Intensive Programe,i(;976.

)

The National Research COuncif', Geophysical Data

6King Research, Inc.
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7,000 sounding rocket,launches. Table'9.12 listsithe media used to satisfy

some(1,709) of these; requests and the quantities of each medium supplied...

Table 9.12 NSSDC REQUEST OUTPUT: 1974

Medidm

Digital magnetic tapes
tnhed cards
Computer printout~
Microfilm (total).
Rardoopy WMigrofiche (total)
Photographic prints
Contact prints
Film duplicates
FilmAittlicates

Completed Quantity Outptit Unit

- 94 1;253 2,400-ft. tapes'.
. 70 94,661 Cards

234 . 46,485 Pages
235 1,829 100-ft. reels
379 24,113 Pages,
360' 18,669 Each
217 8,146 Each
20 2,004 Feet.

M. ..: '20561 Eadh
25 12;390 Feet

SOURCE : PMI.Facilities,Management Corp.,
Center 1974. Year End Statistics, 1975.

Nationall#pace Science Data,.

In 1974, NSSDC responded to over 1;000 requests for satellite data

shown in Table 9.13; the 7-year total was almost 8;000 requests..
a.

9.5 Cartographic and Geographic Data:PrOgraMs
4

.

alone, as

O

The data irr this'area are largely obtained, from two reports

augmented by _personnel interviews. The principal act

exclude those associated with the social sciences (th

ample). They deal with the read area of land survey

(46, 92

ivities covered tend to

e CensUs Bureau, for ex=
. r

s and natural 'resources.

),

In 1975 a report was prepared, for the U.S. Geoldgical Survey (US GS).

on digital geographic data handling programs (46) within the uSGS. iThis report

identified 54 activities_and projects (see Figure,9.3) current lyinvoiving ate-.

estimated store of 366 gigabits of data: The additidnai quantity ofdata to.be

'entered byl.980.was 999:gigabits,"yielding a total data volume of 1:37 tera-

bits in 1980. This represents an increase over the five-year period of over
."

270 percent.,
4!

i02



'table 9.13. NUMBER -OF :REQUESTS 'FOR. SATELLITE DATA

SATISFIED 'BY NSSDC BY. DATA. SET SCIENTIFIC- SUBDISCIPLINES" .
1

.

NI,
..

Subdiscipline

Requests
*1968-19.74

19.681974.,.

Aveiage
per'Year

Requests
1974

LuAar science data
Photography r.

_
Other ..Unar science . ,....,

3,686
99 .

-521 446
72

Planetary science da'ta' (excluive of
earth or moon)

,

Atmospheres 4 1 0

PhotOgra.c.Phy- (surface) ......, 867 124 83

'Celestial mechaniCs 2
1

' O. 0.

.

Earth and :ocean physics data
Geodetic obserVations J 276 39 , 2

Other earth andoceail..Physics .. 203 . 29 10 -

Meteorology( data. ,
, .

,IR photofacsimileS .... 488 70. 32..

IR digital ; ',.,
:.

294 ...- 42
.: .

-,26

Other meteorology 4
,

1 0 ' -,

.

PhySics and.astronomy.data
Magnetic. fields 688, ::98 155.

VLF And plasma waves 58 8-:' 10

Energetics plasma (sbrar wind acid;
plasma sheath)... 399 '57., 69'

Cosmic rays (solar and galactic) 247. ..35 : ' 53
Energetic magnetosphe;iC particles --:.

(trapped and-autoral),- .139 20 ...' , 24 '

*:,oricispheric sounder '229 17
Solar physics.- 166 ,24 .:. 15
Astronomy (RF, UV, and visible) 44 6 ,-:. 17

Astrbnomy (X-tay and gamma ray) . 17, .,;; 2, fo
Therma1stomsiand ions 17 ..11 2 7

Thermal electron content _ 32 -, ;-
.5 11

Other physics and istOnomy' 9. 1
.

1

Ephemeris data - , w 9
;:,

/ 0

4)ti-iei data 2 13: 0
..

.

Total. ,
, 7,979 1,040 1,060

SOURCE:, pm' Facilities. Management Corp., National Spaccince Data Center
ti 1974 Year End Statistics, 1975,"-

si
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Although many of the projects identified in this report appear:from

the descriptions tb be available. only.to USGS staff (i.e.,'are not directly

offered the general scientific and technical public) the pfoducts of these-
'V

systems.(maps1.tables, charts, or listings), Usuall3vare:publiclyavailable.

systema and which are.Operations of the USGS Which involve larke numeric data

available for other .than ebskff use inclUde: .

Earth Resources Observation Syitem (EROS)
Geograihic Information System (GIS)
National *tographic Tnformation _Center (NCIC)
National. Water Data Exchange (NAWDEX)

National Water Data.Storage and Retrieval System (WATSTORE)
..Outer Continental Shelf.GeolOgical & Geophysical Open File

-. Resources-& Laid Investigation Program (BALI)

With the exception of WATSTORE.And NAWDEX,Ahe data.systems des-
.

cribed above by NSF (85) are not separetelyl-identified in the digital data

handling document. Rather,-selective activities ot projects Within these

"systems" are described. The NSF Report provides these file size descriptions
4

in 1975 for.thfes\of the USGS systems::
.

EROS - archives' included;,.

740,000 items of ERTS & Skylab imagery
1.5 million items of,NASA aircraft.lbegery
3.5 million items of conventional holdings

.NAWDEK,--an index to sources of water data from 19
Federal agencies and more than 300.non-
Federal organizations

STORET data from 130,000 sites
( 150,000 peek-flows,observatiOns.

\--440,000 station years.ofdaily etreamflow Falues,
levels, & quality observitione

850,000 chemical analyses
annual input froth 10,000 stations

1,300 likes & reservoirs
4,300 water quality stations
4,100 temperature measurement

sites
'

880 sediment stations '1

2,500 key wells
1,500 water resources in-
vestigations.

.785-1
4
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Some additionalinformation was obtained--.-on WATSTORE, in part for

distinguishing this system from EPA's -SXORET WaterQuality.System: WATSTORE

includes three files:

Daily Values
Water Quality
Ground Water

Daily Values on stream flow .are input from 10,000 stream stations: Each record

consists Of one year's accumulation of daily. values for one station. Both DaAY

Valhea and Water Quality file data generally are passed to EPA's ORET'as well

as being maintained in the.WATSTORE data. base. The Ground1ater data are evi-
,

dently entered only into WATSTORE:'

Although contributOrsto and users WATSTORE were originally alp],

within,the WaterResoUrces Divisicranf:USGS, by 1975 both populations had exT

pandeeto includeotbei-.USGS Divisiona And other Federal agencies. By 1976 non-

Federal government agencies had been added to the list of users and contributors.

One of the Largest current userssis theArmy..Corps of. Engineers.

Total file size is currently K1976Y a1mOst 1.4 million records,.witIC

-record.lengttis differing (Table 9.14). It is presently increasing at a

6 1/2 percent per year... However, as -long aa.data continue. to be collected

the same.mannefrom essentially the same number of loci, %r e files will grow

arithmetically rathef than by annual compounding.

The annual increases in file size shown in Table 9.14 were not in-

cluded in thedUSGS Digital. Geographic Data Handling report (46 ), although the

current file sizes (for 1976) are in.line with those stated by NSF for 1975.

Descriptions of other.systems indicate that increases in other expanding files

,m9y also nbt be included in.the'projections'for USGS data handling in 1980.
, .

Dollar expenditures are elusive because digital data programs tend

4'
to be part of the operating budgets of USGS dilsions and "systems",""files",

eCtc., are not separitel& identified as line items in agency budgets.

Charles ShoWen,.USGS, Watet Resources Division, personal communication
- Dec. 1976.

f
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Table.9.14 VOLUME OF. DATA IN WATSTORE 1976, 1980

(Thousands of records)

.

WATSTOR.f

TcXes

Daily Values

Water Quality

Ground Water
4,
Total

1975-r76°
1976 ., Annual Rate 1980

Annual 40.of Increase Estimated
V ume Increase % Volume

380 10 2.6 ' 420/ .

1,000 80 8.0 1,320

(.4) ) .(:055) 13.8 (.62)

1,380 ' 9Q 6..5 .1,740

SOURCE: _Charles Shaven, USGS, Water Resources Branch, personal communication,
December 1976.

The USGS operates the National Cartographic Information Center (NCIC).
-

The Digital Geovaphic Data Handling report lists four separate programs.

within NCIC.\`The ACIC_Newsletier (73.) provided_the following data on one of

them, th rial Photography Summary Record System (see Table 9.15):. The re

lationshi tetween photography frames and records is.not clear. Flom this in

formation one cannot tell in what faihion; e.g., 629 records represents'35

percent of the 700,000 USDA/SCS frames.'

..r

NCIC provides one of the few instances in which states or private or

ganizations are cited 'in such_a tabulation. In addition to the organizations

included in the table, NCIC has agreements (signed or under negotiation) with'

the following: NOAA, HUD, Army Corps of'Engineers, EPA, and the National
.

Archives and Records Service. NCIC.has an even lengthierlist of agencies that

it considers to be prospective contributors to center holdings.
. k

In 1973 the Office of-.ManageMent and Budget (OMB) published a report
t Lf41%.

on ,Federal Mapping, Charting, Geodesey and Survey#e(a2).1.The data are older

than those in the USGS report and overlap of activities is almost impossible-

to determine. The report does, however, address expenditure levels.. These-:-

are listed in. Table 9.16 separately fdr mapping, charting, and geodesy on the

one'hand and for supporting surveys and invesIigationton the other. -ExpendiL

tuies are shown'for entire Departmencs and for major units, within them. The

latter values do not nesgarily account for the entiie.Departmental.totals..,
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. . Table9.15 NATIONAL CARTOGRAPHIC INFORMATION CEITER:-
AERIAL PHOTOGRAPHY SUMMARY RECORD SYSTEM RATA BASE: 4..11TLY 1976

..

Agency Est. total Approx. % hold- (No. of records) Records
holdings ings'in APSRS.. Status of photos* (total)
(no. frames) 1": 2 3

Remarks

* 'EPA,
ASCS 5,000;000 40%

FS 800,000 J 45%
SCS . '100,000 35%

DOID

DMATC. :35,000

bIA 12,000,006

USGS'. -5,000,000

BLM 300,000
BOR 80,000

NASA
AMES >1i000,000 95%

33' -49..

,136 - 71

- -
5645
2918
429

643

44 4

5727 Inputby NCIC & ASCS
3125 Input by FS> 1:40000'
.629 Input by SCS >1:40,000

-226 Input by NCIC &-Topo-
Com
Fall '76 input

1208 34198 36049 EDC transfer of data
base ,software

333' 333 completed.-
139-i39
.-

16750 16750.
50035 50035
533. 533 .

JSC ' >. ".

. 'MARSHALL- '4 100
DOC

-M. NOS 55.0 GPO

TVA-- 175,000
STATES

Teias
PRIVATE
MARK HURD

KEYSTONE

444
'"'"",'

10% 1

/r

1690 1690 Latest date coverage
of bbastal areas.

.Fall '76 input.

EDC transfer of data
bade software
completed.

4, /
Fall '76 input

200 200., 1:801.060 qu'adgenteriid,

1976
24 24 1:80,000 quadcentered

only of N.E.-U.S.

TOTAL - 25,644,100

. *
Symbols 1-planned,:

2 -in piogress,

3-complete

812 1130 1131545 115,70

NOTE: Abbreviations are as follows:
ASCS =Agricultural Stabilization & Conservation
FS = Forest Service
SCS = Sot]. Conservation Service.
NOS = National Oceanographic ServiOe
DMATC= Defense Mapping and Topological Command
DIA = Defenbe Intelligence Agency
USGS =Geological Survey
BLM =.Bureau of land Management
BOR '= Bureau of Outdoor Recreation
EDC = Environmental Data Center

'SOURCE: 'National Cartographic Infotmation Center, Newsletter
Summer/Fall 1936.

Service

-88-
1
07-

No;
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Table 9,16 :EXPEND S FOR MAPPING, CHARTING, GEODESY :

BY SELECTED DEPARTMENTS AND MAJOR CONTRIBUTING COMPONENTS: 1972
.

(Millions of aollars).

I'.

Department, -Agency,

Mapping, Charting Related'Activities
- _ &.Geodesy

.

Agency JDep't Total 'Agency "Depit.Tdtal
- .

:DOD total
Navy Operations
Office ofNaval research
Corp of Engineers, Army
Defense MA1Spilig-agency

.DOI total
Geological Survey:

Topographic,Division
. Geologic Division
Bureau of La4d,Management

USDA total
Soil Conservation Service
Forest Seivice

DOC total

a.. I.
.

90.7
/29,1 if 8.5
21.7 32.3
22.9.

12.4

76.2 .

37.5

-4.4 11.6
11.2,

,

20.5
6.5 21.4 -_,

11.3' 2.2

National Ocean'Surver, NOAA 41.2
National7Marine Fisheries,.
NOAA

DOT total-'
.

171
Federal Highway

...

Admin.. 11.0
.HUD total. 17.2
Independent Agencies total .

NSF
Federal total ; 304.8

20.3
36.7

O

21.3

29.8.

,40.8.

9"

23,16

24.7 9.

_ .

X1=7

142.0

.1"

SuzLi7eYS and investigations

SOURCE: Office of ManageMent and Budget, Report of the Federal Mapping Task,
ppg±Hrtlg:n2GyyaFor-ceonmainC!eodesdSuanrvein, July 1973.



Thirty -nine separate agenCies -expended 13,000 man - years in these efforts during

FY 1972.

Table9.17 shows the distribution of expenditures fOr_mapping, chart.: .

ins; and; eodesy according to type of activity. - Land surveys and mapiiing:atcounted

for 56 percent of the$304.8million in expenditures; marine mapping,charting,

and surveying account for 38 percent. The remainder was spent:on aeronautical

.;

Table 9.17 FEDERAL- EXPENDITURES FOR MAPPING, CHARTING,

AND GEODETIC ACTIVITIES BY PURPOSE: FY 1972

(Millions of dollars)

Purpose.-

. .

Expenditures- .

-Individual Subtotal Tdtal.. Percent

Land Surveys and Mapping .

Surveys
GeodetiC. ,9.1

Earth Physics .7.3

Geophysical' 3.3

Mapping trol 10.7
Codast 14.1
'Const ion & Facility 30.3

Mapping .

National TOpographicIMaps 36.3
Special }lase Maps 21.5

Thematic & Other' Maps. 38:5
Aeronautical Charting
Marine Mapping, Charting & Surveying.

Systematic Wapping & Charting - -

Nautical,Charting 22.6

Bathymetric Mapping 16.0
Geophysical Mapping 11.8

Scientific & Engineering Slleys
- Hydrographic 7.5

Bathyortfic 11.9
Geophysical 47.2

TOTAL

96.4

50.4

66.6

171.3, 56

16.5 5

117.0 38

304.8 100

SOURCE: Office of Management and Budget, Report of the Federal Mapping Task
Force on Mapping, Charting,. Geodesy and Surveying, July 1973.

A number bf other breakdowns are also provided by. OMB. Table 9.18,

shows expenditures for selected technical activities. The two largest expendi--

turigkere ?or cartography and for photogrametric processing, which accounted

1
69*



for 12.1 percent and 5.8 percent respectively of the $304.8 million total for

mapping, charting, and,geodesy. Printing and distribution of some 50 million

copies of products accounted for almost $14 million (4.5 peicent).

Table 9.18 FEDERAL EXPENDITURES FOR SELECTED MAPPING, CHARTING,
AND GEODESY TECHNICAL SERVICES: 1972

(Millions of dollars)

Service
No. of Agencies
Having Service

Expenditures

Aerial PhotograPhy Unspecified $ 6.65

Photogrametric'Processing 14 ' 18.0
Cartography , 18 37.5
Printing 18 9.5
Distribution , 11 4.3
'Data & Information Systems 19 9.6

Total .

. --I
$145.

SOURCE: Office of-Management and Budget, Report of the Federal Mapping
Force' on Mapping, Charting, Geodesy and Surveying, July 1973.

/

C's

Some examples of the relationship between data acquisition and data

procesging (reduction &-analysis) .i;re provided in Table 9:19" for three selected
.

ocean. data survey activities. .Quite understandably, the acquisition costs,

which:Include slaps and equipmeitt,. account.for the largest proportions, from'

58 petneni to .87 percent.

Table 9.19, DATA ACQUISITION AND DATA PROCESSING,
SELECTED OCEAN DATA

Ao (Thousands of dollars)

1/4

Activity

P atform Related Surveying
Acti4ItY 4 $60.1

Matine Geophysical/GeolOgical
_Surveys and Mapping .... 66.9

Hydrographic,Sunieys 18.0

Data' Acquisition
Percent

of

Total
Expenditure

Data
Processing,
Reduction Total

-58 $43.8- $103.9

78

87

I 85.7

20.8

SOURCE: Office of Management and Budget, Report of the Federal MappingtTask
Force on Mapping, Charting, Geodesy'and Surveying, July 1973.
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SECTION 10

t.

LIFE SCIENCES

10.1 U. S. Department of Agriculture
.

, A 1973 report (30) by a U.S. Department-of Agriculture (USDA)

task force on ADP/Research, in one of many references to numeric data files,

describes a situation common to a number of agencies which have extensive

staffs of researchers, but have not yet created an organized numeric data

file function:

cerned with in this report. The Department of Agriculture has, in-recent

SOMe deep-Yopted and sensitive feelings have developed
over the years among' agricultural scientists abowp the hand-
ling and distribution of data.- In general:, scientists have
not thought of data'and information:In.terms of what is.fre-
quentl3i referred to.as data and information bases-banks, etc.
In general, they have not thought of these repositoriesas
"open"data sources.

It is Of'course specifically "open" data spurces. that we are con-

years, been attempting to identify those data files which lend themselves

to being or could be converted to "open" data files.

Between 1971 and 1974, the USDA .Office of Information Systems (OIS)

oversaw the production of a series of data inventories. Six volumes were

produced, each covers g one or two of the agency's 10 missions. The seventh

volume, a combined subj ct index, was never completed. No information was

he-series,_although-theIS I

largest,.Vlme (29) the onl.one examined contains ay ppro4mately 800

entries; If the smaller. volumes were judged totaverage something. on the order

of Yeti-each, the total number of files inventoried, would be in the 1,500 '

to 2,000 range. However, less than 10 percent (judged 'from Volume' 6. alone),

are, automated files, or were at the time of publication.' Current estimates

from. USDA* ?daces the number of ac °mated "open" data bases at 41, of which.
*

"10-15" are bibliographic.

. .

Ronald DeClark, personal communication, 1976.
.
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A. er of.tte King Reseireh staff recently (March, 1977) had need
of.dita reiardi the poultry industry. .Tie aforementioned volume was in our

library as dresult of research for this report. listed 5 files whic h

appeared fram the descriptions (see example of entries in Figure 10.1) to be.
.

possible s
/ /

rc's ofdata. In spite of the fact that. all 5 were listed as "pub -
lished re rly,"-althodgh.malitl files;' we were unableto locate Anyone in
the C. ity Economics Division or anywhere else in the Econpmics Research

'Service o Statis al Reportiag:Setvice.who wasaware of the ailability of
any of t esel

DUring the same period:of time that the Data InventOrInventory. wis being prO-."/ .other USDA.data base listing appeared. Ia 1973, Caponio and Bracken
compile Selected Fodd and Agriculture Data Bases in th14'U.S.A.: 6,) which
contain'-'5i,entrd.es, including both:"cititio,data" bases-and information

4

data" ba es -:ind'tiaose that-vire combinations. The varietiesOf.entriesof .data
1 ,bases ranged across dhIN,(CatalOginOndexing) in the NationalsAgricUltural

Library, Pacific Scientific Information Center (a "clearinghouse"), the.Enviton
mental DataService-and NODC (NOAA), World Wide DireCtory of Forest Tree Geneii-,
cis (names of-people), and dbout.35-thgtcould

clearly be expected to be nu-
meiic'data files such as the "census of Agriculture, Entomology,Research Chemical
File; Hetbarium Data Base.

4
The OIS is currently compiling a new directory which is expected to

be published in early 1977. Although this directory will include manual files
as did the previous one, it will also include, for automated files, infirimation
on file sizes. There appears to be within the USDA, as in ERDA, a strong feel-
-ing that within the agency there area large number of data.bases which could
be enjoying wider distribution'and utilization, evenwithin the agency itself,
thus reducing duplication of effort.

The task force report (.30) presents measures of the size "Research
ADP" activities within USDA from 1970-to 1973. The report, hoWever, Aoes not
define research ADP, and then s no indication of the extent to which numeric,
data activities are incl These.data are Ahown.in Table 10.1
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Tablej10.1 RESEARCH AUTOMATIC DATA PROCESSING: ESTIMATE OF COSTS,

NUMBER OF-COMPUTERS AND PERSONNEL IN-USDA, 1970-73

Item

Number' of domputers
Number of-Personnel
Capital Equipment Investment
Salaries
Other In-houSe Expenses
Contractor .....

Ntt Obligations ... ....

Year % increase
1970-731970 1971 1972 1973

17 22 28 32 88

260 322 344 363 40

17 .4 1.1 1.0 43
1.8 2.4 3.7 4.1 128

1.5 2.0 1.7 2.5

1.2 2.1 .7 1.1
.67

,43

5.2 6.9 7.2 8.7 67 '

NOTE: Costs in Million Aof dollars.
than actual expenditu es since many
identified in agency udgets.

SOURCE: United StatesTepartment o
for Data Processing, 1973.

r.

-These estimates are probably lower
.coats.related.to ADP are not Specifically

f Agriculture, USDA Researchers' Needs

)

10.2 Botanical Data

A brief review of botanical data banks was provided by T.S.'Crovello*

at the.Fifth International CODATA Conference (26 ). Thelbllowing outline is

extracted from that paper. Numbers in parentheses state the numbers of records

in some 'of the files. Crovello states that the strongest computer botanical

database cre ion effort has been in ecology' and, taxonomy.

Living Plants

World Plant Germ Pia.= Record Center: Washington State U.
Plant Records Center
Daffodil Data Bank
Wild Oat Gene Pool
American Type Culture. Collection
Flora Cruz Project
EXIS ("the largest")

Chairman, International Register of Computer Projects in Systematics
(Taxonomy).
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/ .

. Preaerved Botanical Spe imen Data Banks

Notre Dame (65, 0 & 35,400)
o RAPIC

Fibre North rica'
-Flora of itish ColuMbi,a

o Index Norbinum Gendricoriim (50,000)
Atlas hf.thera of the' British Isles

//
. Botanic Data Banks of Laboratory Informatift

i.

rabidop is.
Dayhof

of Field Observations

Biomes.. of-U.3.." projects failed to establish data banks
as they couldn't resolve problems.) $30-35 million
was. spent to .support :5 integrated research programs.

E. Non-Botanical DataBankc of Interest to Botanists

NCC - National Climatic Center
o Laboratory for Application of Remote Sensing.

(OurdUe),-cropproduction; plane or satellite.spec-
trnm refltction?'-

10.3 Medical Data Systems .

We placed little 'emphasis on medical data systems as such, largely

because such a large proportion are not research oriented, but rather oriented.. --

to reccmd-keeping, patient management, and health cate delivery. In glperal,z.

these are included under Federal Statistical Programs (Section 11.1). However
.

any consideration of numerical and/or.computerized data systems should certainly

recognize the existence of medical systems.. They relate,'at least indirectly

and sometimes directly. to research in:the-areas of 'epidemiology, environmental

health, disease entities, and basic biology.' At least three numeric data ac*
tivities of the National Institutes of Health are presented below as examples-
of "research":data

The National' Cancer Institute's anrveillance, Epidemology, and End
Results (NCI /SEER) data base'currentlY contains information on about 130,000
reported cases of cancer *. New cases are added to the file at the rate

of abou/ 65,000 per,year... Data are acquired through 11 local contractors and
added/to SEER fi s once a year. Contractor costs are currently $6.2 million.
These ,costs, include some activities other than data acquisition and analysis

. Geller, NCL'personal communication, December 1976.

-95-

4



but do not include NCI'Scost of maintaining. the data base..

Plani.for:theftttre incltde published output following the-1975 date, and

the development of.uSer tapes.

The Laboratory Animal Data Base is in an earlier stage of develop-

ment. The project is ftnded by several different DREW offices and administered

by the National Libraty of Medicine. The file is scheduled to be on-line for

a group of test use by mid71977.,It will be available to;the public on a

1fee-for-setvice (su sidized) basis from Batelle Columbus Laboratoresat'i later)* .

date. The file currently .citoptains:.baseline data for 36,000 individual con-,

trol animals.. Thirteen strains of animals are currently covered, and the. file

will expand to 100 strainsThe.present.3-yearcontract is funded atSli.4.

million.

4
NCI's Drug Research and Development numeric data activities-include

a pair of related data bases r,eferred to as the Biological Information System

the Chemical Information System. The biologic data base consists of 16

reels of ape containing data from 4 million experiments. The Chemical

InforMation System, covering compounds tested for anti-cancer activity, con-
**

tains 230' mega-bytes in a random-access file .The file currently includes

290,000 compounds .and is expanding to include 15,000 new compounds per year.

0?+'

System operation is contracted to Chemical Abstracts Service,CAt) and has

the CAS Chemical Compound' Registry imbedded *it. Additional contractors_ are

involved in analyses and testing of a le'of the compounds. Because about

:7kali of-the compounds contained in the le are provided by industry and are-16
highly confidential,-the-44e may be used only by NCI and its contractors. Non-

%

'confidential data appear in published reports. Costs for the Chemical Information

System (primarily file maintenance' by CAS) were mcimately $450,000 in FY 1976.

okr%
Dr. Edward Greenstein, NCI, Biomddicil Information Section, personal

communication,-December 1976.

Sidney Richman, NCI, persogal communication,, December 1976.,
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'SECTION 11' ' , 1.

SOCIAL SCIENCES
-

n

The social sciences are currently
experiencing.subsianeial re-

cognition as data-dependent and data-rich fields. Until the current decade,.
data isauesi in the social sciences. (dembgraphy excepted perhaps) have been
largely avoided by national and. international

organizations active in the co-.
ordination of numeric data. Social science data was.reaIly.not considered.7.
either because it was not ':'science",

freqUently nOnr.quantitative, or simply,:
that its boundaries were more difficult to define, The

non-scieheelassumption(compared to data in physics and chemistry foriesample), may have derived from
the.feeling that a large. quantity of socialscience data was not generated by
research experiments. Rather it resulted from tallys of numbers of events or,
things in the real world (numbers of financial transactions, dr numbers of
people for instance). A great deal of numeric data was collected by governmentsfor the purpose of legislative and programmatfc dvision-making. Additionalamounts of data were (and are.)..cc ed by industry also for management decis-ion-making. Whatever the reason for fh deciiionto collect such data, thefact remains that they are available

or scientific analysis.

The combining of social science, data with hard science: data, as in
(human) life and environmental sciences -has helped to contribute to the currentawareness that social

science,data must be considered important segments of
scientific and technical data. As the social sciences continue to generate
more and more data from experimental rather than emperical observations, thisview is reinforced.

statistics

data bases.

is section discusses'two
aspects of social science data, the principal

1 I.
programa of the U.S.. Government and a directory of social science

11.1 ..Federal Statistical Programs

;

The'MoSt prominent data, collections in the social and behavioral
sciences'are.perhaps.in areas of demography an4-economics.

.Certainly a large.
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nulber'pfdovernmental data actilaties
. .

One of the problems in defining boundaries to. Scientific and

TechniCal InformatiOn (STI)fis that in-recent.years concurrent with the

greater inclusion of the social sciences intim definition of sciences,

STI has changed from'"inforMationsenerated by scientists" to "information

. used by scientists 11APY .tYPds. of statistical.information programs fall.

within the latter scOpe, especially in two broad areas." One area covers
.

business and financial data, the:other Federal public-use statistical data

. programs; The two sometimes Overlap.. This section presents highlights of

the Federal statistical programs.,

.

The terrii,"public use" -4 term used primarily within the United

States):. -applies-to:certain types of,automate&filesusually.produced:by'

governments and containinedata.Which'bxe.legislativelY accessible:to the

general public. In order to qualify as public Use'data, A. data file (file

Series, or sei-of-data-files) has usually undergone at 'least two transfOrMa-
/

tions. First, allmopersonal (and sometimes organizational) identifiers have

been 'removed. This process frequently requires aggregation to the level

where. no single cell contains a number smal r than (usually) five. This

procedure is followed .before Federal data i published in any form. In

addition, to create

tation-and structur' of a file so that a variety of access programs can be

written., These Progr may or may not be"part of the 'package which is sub-

sequently made available to the public. The complexities and expense of, this

latter effort are extreme and often_prohibit the presentation of file copies

to the public, although files may continue to be used internally and summaries

c use` files from- files requires the docimen-

published.

The subject fields included in'pUblic.use:data fall largely within the

disciplines of social scien , A.mAl .to -4 lesser (but growing)' extent, environ-.

mental sciences.. These data.are all 'products of govesnment data collection,

efforts. They are characteristically. associated with various. censes,. 'economic

transactions or-environmental phenomena: Associated with the "public use" tag

arethe file designs,'programs.and other suppOrtiiig documentation.which enable
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the data files tWbe-utilized by the

,-structures have evolved, both within

vate aod-university sectors, toideal

general public. A number Of -organizational

the governmental sector and within the pri-

with the utilization of public-use files.

The non-governmental organizations may provide access, to both public files and

commercially prodUced files.

11.1.1 °Levels of Effort for Public"Use Reports

In early 1975, the Office of Management and Budget (OMB) generated'

a "List of the 100 ActiveFublicUae Reports:Havingthe.Largeat Mane-Hour

Burden" (91), aotetimesrefered to as "tbe hundred most buidonstimqreports".

The list actually includes 201 programs (Whiclv.generate.reports).-'lt con-
.

tains two separate lists of "100";one for repetitive data collection-pro-
-

grams (101 entries) ndand for:one-tiMe programa. According to O, the

report-producing programs_covered.on this list account. for 60 percent of the

total Federal data cOnection.effort.

.
.

Included in the lists are regetitiVe programs requiring 250,000

or more.man-hours.annually,-and single-time programs using more than 7,500 .

The repetitive.progitims total over 79 million annual man-hours The single-

time.grograma as a group add just over 8 million annual man-hour a yielding

a grand total of 87 million man-hours per year as of FY 1975. Only six of

the single-time programs require 250,000 or more annUal man-hours each and 4,

together-account-for-5 million-man-hours.

Number of programs by agency is shown in Table 11.1..: The agencies

having the largest number of programs. are Department of Health Education and,

. Welfare with 31 percent;and the Departments of Labor and Commerce with 11

percent each. Considering only the larger programs (250,000 or more man-hours .
i

annually); DREW stiilholds the lead with about one third, DOL accounts for

15 percent and the Department of Agriculture has responsibility for 10 perCent)

Commerce has dropped to 4 percent.. As these larger 107 projects, while re=.

presenting only 53 percent,of the total number of programs, account for over 95

Joseph Duncan,,OMB, personal communication.

.
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Table 11.1 LARGE FEDERAL PUBLIC. USE PROGRAMS BY AGENCY, SIZE 1

AND CLASS' OF PROGRAM: 1975.

Total , Civil . Trees- All

Program Size No. % ]; USDA DoC DOD 1441,, HUD. Service DOL DOT ,ury V.A. Other

Total 201 100

Percent , 1(10) -

>251;000 .. ? 94 47

Percent' 100 .-

>250,000 ,, 107 53

Percent i ...... 100 -

Progfam class for

programs

>250,000 h 107 100

A Applications 32 30

o
B. -Program E4a1-

uations 44 41

C. Statistical6

survey 11 10

D. Other Manage-

ment 12 11.

E. Record Keeping 3

F. Other 5 S

"STI" subtotal

(B-D, E) 72

`Percent 100 -

11'o

18' 22 5 63

9 11 2 31 4

7 18 2 31

. 7) 19 2. 33

11 4 3 '32

10 4 3 30

14

11

2

3

2

10,

1" ° 4 '25

9, 6 23

4 .3 11

3 2 7

3 2 7

6 4 16

6 , 4 i 15.

13

6'

6

'6

7

7

5

2'

1

?

1.

.4,

4

12

6

3 ,

3
t

9

8

25

12,

.14

15

11

10

.

J .

"' ,.

13.

18.

8

y number oflman7hours expended annuallT.
A.

2lncludes Departments of Justice,i'State and InteriOr, EPA, GSA, NASA, SSS, NSF, SAODAP,'ACTION) FRB, and U.S.

International Trade Commission. :

SOURCE: 'Office Of Managemient and Budget. "List of 100 ActiVe Public-Use Reports Raving the Largest Man -Hour

Burden." 1975,



'per4ent of the labor involved; the(remainder of this discussion addresses

these programs only.. Classes oflprograms arealSo shown in Table 11.1. Of

_

/all programs which require 250,000 ormore mairhours annually, approximately

one-third prOcesa data from applications (for/example, applicationsnor

Hedicaid.or welfare benefits) or produce Only record-keeping reports: These

classes appear least likely to relate directly to STI. If these two classes

are eliminated from consideration, the. total number of prOgrams is reduced to..

72. jn additional total man-hours are reduceby roughly half to 49 percent.

The number of man- hours spent on. the smaller subset of programs'is now only

.41 millfon annually.

In Table 11.2 man-hours for these 72 programs are distributed by

agency. Mean level of effort per project is also shown by agency. These

data indicate that the larger projects lie within HUD and ComMerce.

The number of respondents per program is a less meaningful measure

corioritions, states, etc. There

in man-hours per respondent among individual

tenth of an hour per respondent to over 10,000

because "respondents" may be

wath.an extremely broad range

prograWs, from less thin one

hours per respondent! The latter was a one time study in which respondents were

states; it is assumed that both the! questionnaire and the analysis were lengthy

and detailed. "Hawever, means by class of program (in Table 11.3) indicate sur-

prisingly little,variation (except for Class F, "Other") and ranged from 19'

to 31 minutes per respondent.
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'Table '11:2 SELECTED 'FEDERAL PUBLIC. USE, PROGRAMS

BY AGENCY: 1975

Agency

Man,Houxs

. . -

DOG
DOD
bOEW.

HUD.'
Civil Service
DOL .

.

DTO
1

1,799

Total
(000):- z

4,720% 11

.4;791: 12
425- 1

12,038 29'

44,640 11

1,065 3

6,807. f ';16

.4

2

4

2

1

1

1

Treasury.
VA w.
Justice
SSS.

GSA
EPA ...

NASA'.

ACTION

....... .

Total

630
1,816

885

. 583
420
252
258
250.

41,379 45

Application
Record - keeping.

Programs 37,746 51

Totals for
Largest
Programs . . 84,386 100

Projects

No. z

10

4

18

2

13

6

2

5

2

4 2

1

1

1.

72

-35

107

6

1

25

. 4

3

18

Mat-Hours
per

Program

118
4198

425

. 669
1,547

532
524
'300

Man-Hour
Index

(72)

0.2

2.1

0.7

1.2

2.7

0.9

0.9

0.5

'315 *01,5
7 363 0.6

3 442 43:8

3. . 292' 0.5

1 420. 0.7

1 252 0.4
1 258 0.4
1 256. 0.4

67 575 1.0(

.33

loo 789 1.3

FOur, classes only:

ment and other/'

SOURCE: Office .of Management,,and Budget: -"List of

ports Having. the*Largest Man-Hour Burden." 1975-.

Program evaluations, statistical surveys, other manage-

100 -Acive Public-Use' Re-
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Table 11.3 RANHOURS EXPENDED BY-GLASS, 107 LARGEST
FEDERAL. PROGRAMS: 1975

(all agelicies)

.Annual-
Ilanhrs. No. of

Mean'
Man-hrs.

per
Program-

Man-hrs.
7'. per

Program Clasi ' (000) Progtams 4000) Respondent

Applicationa 39,509 32
,

1,235 .41
B. Program Evaluations ..,22,714 44 516 .40
C. Statistical.8urveys .. 7,787 . 11 708 .45
D.- Other. Management

E. Record Keeping 3i498
12,

3`
407

. 1,166
.32

.51
F. Other 5,991 . 5 1,198 - .92
Total 84,386 107 789 .40
Largest program 5,100 5,100. 10,700.00
Smallest .Program 250 250 .09

.

SOURCE.: Office of Management and 8uaget... "L
Reports Having the Largest Man-Hour Burden." 1975.

2

of 100 Active Public-Use

11.1.2 Obligations for Principal-Statistical Programs

\s'

a

,Federal obligations for princfpal itatistical programs reveal that

the top four.agencies'in,total mMr- uis (Calcdlated for"107 projects) were

Also the top. four in terms of obl 'ens in 1972, butdbnly three were in the

top four In 1975. Two other appare cliScrepancies appear -both EPA and the
, .

Departmehr of Justice have much larger obligatidhs-for s'tatistical'progreas in

1975, than their position on the "100 most burdensoMe" list would seem to in-

dicate. Table 11.4 displaysannual.obligations for 1972,.1975 and 1977 ,in

millions of dollars:ar, all .agencies with annual obligations of $10 million or

more estiMated.for 1977.

The distinction between 'current' a d-!peritociie.Programs is not con-
,

iistent-with those used for the level of effo t data.presented in Section 11,1;1.

If any comparison exists it is that "iepetitivW! programt in Section 11.1.1 above

are not the "periodic", programs here.

123
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Table 11.4 OBLIGATIONS FOR PRINCIPAL STATISTICAL' PROGRAMS,

SELECTED AGENCIES: 1972, 1975, 1977

(Millions of dollars)

1972

Agency Current Periodic

USDi 26.2.

DOC * 36.4

DHEV 73.5 '

DOL 54.5

HUD 2.4

Treasury 10.7

DOI 6.0

Justice 8.2

DOT 7.0 ' -

EPA 17.2

FEA'

Sub Totk 242.1 32.2

Total 9.6 -

Other

' agencies 251.7 32.3

28.1

4.2

.

1975

Total Current-Periodic Total

26.2 35.2 i; -. 35.2

64.5 58.7,',..'c 22.7 81.4

73.5 108.2 - 108.2

59.7 70;3 ' 7.0 .77.3

2.4 8.8 - 8.8

10.7 15.6 - 15.6

6.0 16.2 . 1 16,2

8.2 46.0 - 46.0

7.0 15.7 15.7

17,2 26.0 26.0

- 9.3 9.3

274.4 410.0 29.7 439.7

9.6 1.1 - -18.1

284.0 428.1 29:7 ' 4'57.8

1977

(estimate)

Current .Periodio

48.4

67.7 47.4

'132.6

96.3 7.2

11.3

15,8

18.5 -

38.8

23.1 -

214

10.4.

484.3 Ilk.6

19.9
A

504.2 54,6

X

Increase

in total

Total 1972-1977

4&.4 85

115.1 78

132.6 80

103.5 73

11.3 371

b 15.8 48

18,5 '208

38.0 .363

23.1 220

21.4 24 :,

100 n.a.

538.9 96.'

19.9 107

_ 558.8 97

The five major statis al services of the Federal Government are thin these'four agencies. they ari; the

Bureau of the-Gnsus'( Statistical RepOrting Services (USDA), The +ational Center for2 ationaliStgtis

tics, (DHEW), The istional Center for Health Statisticg (DHEW), The Bureau of Labor Statistics .0

SOURCE: Office of Management and Budget; "Principal Federaltgtistical Progiams" reprints from Special

Analysis, Budget of the U.S. 'Government, Jgn Ty 1913, and Jannary1976.



Another breakdown is provided by OMB (93, 94)'ib which statistical

tions by subject areas are shown. Economic statistics account for over

50 percent foi the three years shown in Table 11.5. Although the remainder

were called Social and DeMographic statistics in1972, the emergence of Energy

statistics as a separate category in 1975 and the inclusianof Environmental

statistics within other social sciences:raises:some qUestions as to 'whether ,
-

there is an evolving third-category.of Environment /Energy /Other non-social

Sciences.. 7 However, thikcategory has not yet made dramatic gains in terms of

the percent of total dollar obligations.

Between 1972 (actual) and 1975 (estimated) obligations for all

principal current Federal statistical programs will have increased by 100

percent. The largest increases were in the areas of Criminal Justice (363 per-
4 cent), Price Statistics (117 percent), Construction and Housing (165 percent),

National IndMe-Accounts (148 percent) and Population (131 percent). In 1972,

tota bligations amounted to 284 million, expected to increase by 97 percent -

in 1.77 to $559

.,

Other Social Science Data Sources

e

In 1973 Vivian S. Sessions* compiled a timely Directory of Data Bases

in the Social & Behavioral Sciences (110). Sessions sought to include in-this

directory both e.S. and foreign.sources which maintained mainly non-bibliographic

machine-readable data bases. In the preface to this volume, Mira Rees. states:,

.00
:

There are some interinstitutional archives7-noteably. the Inter-
University donsortium for Political Research at the UniVersity of
Michigan and the National. Opinion Research Center at the:University
of Chicago, and, in. Britain, the Social Science Research Council's
:Data' Archive at the University of Essex to add'a European. example;
-however,these archives by no means exhaust either the needfor or
the supply of collectable data that is required for tddays' 'research,

.

n the academic_ community. -
,

Formerl Di ector for the Center for Advancement of Library'Information
Science of t pity University of New York
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,.Table 11.5 OBLIGATIONS FOR PRINCIPAL CURRENT STATISTICAL PROGRAMS

BY BROAD SUBJECT AREAS: 1972, 1975, 1977

(Millions of dollars):

/Subject Aires

1972 . 1975 1977 estimate

I $ Z $ %

57.9 23 66.04 15 . 83.2 16

11.4 4, .15.1 4 24.7 5

57.7. 23 86.3 20 .110.4 22

7.4 3 * 15.8 4 19.6 4

,

16.5 7 , 35.2 ° 41.0 8

150.9 60 218.4 51 278.9 '55

18 76.5 18 91.2 18

3.2 1 . 6.3 2 . 7.4 2

15.4 6 16.6 4 21.4 4 4

8.2 3 45.2 ' 11 38.0 ' 8

'1.1.5 5 19.9 5 22.9 4

17.2 7 30.9 :7 .26.8 5,

180.8 40 195.4 46' 207.7 :'41.

14.3 3 1-7.6 4

251.7 * 100 . 428.1 160 - 504.2 00

labor ,

Prices & PriCe Indices ...'

Production & Distribution

Construction &. Housing ...."

National Income & Business

Financial Account

Subtotal Economic

Vealth 45.3

Populatiow

Education

Crime

Social Security & Welfare

Epvironment

Subtotal Demographic &

Social

Energy

Total

Increase

72 -77

44

'117'.

91,

165 :

148.

85-

101

,131

39,

363

99

56

106..

u.a.
. 100.

SOURCE: Office of Management and Budget, "Principal Federal Statistical-Pio eprints from

Analysis, Budget of the MS. Govexiiten.t., January 1973, and January,
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The Social Science...Data Archive referred to may be well known as

the social science data arChiveto social scientists. .However, additional

social science (data) archives are listed in the Directory and interject some

confusion. Siiilarly-named archives are located at the University of Iowa,

University of Michigan and Yale University among-others. -

The introduction to the directory provides the frame of reference .
ie for inclusion and is not dissimilar to the Irame of reference for this, report:

-
,

Organized collections of...individualtits of data constitute
data files or data bases, the. subject of this directory..

,.
-

.

.

.

The major thrust of'thit;directory is the identification of s.

the nonbibliographic data bases; itAbes,. however, include-a few
highly specialized files that refer to research reports and similar

.:docuMents.

Although there are% undoubtably, many individual collections
of.researdh data in a variety of privateandinstitutional settings,
it is virtually impOsoible to gain knowledge of those that exist.
outside an organized center of some type.

In the larger archives,. there are so many discrete data bases,
Contributed by different-inVestigators,.that the:archivai centers
oftenlasue a codebook listing the titles of the files,, and, sometimes,
sUchinformation:as the name of theinvestigator, types Of Variables,
and the sizes of individual files. Since these codebooks are available,
at least.. to members of archival Centers, the holdings of the large
archives are represented in this directory as listings of data base
categoiieS rather-than-is listings of individual file titles.

With the exception of the.1970Census, the federal data werg.not
pursued [for the purposes of extensive followup] for the Very reason
that there are so many existing guides to federal statistical series.

The volume is particularly strong in the areas of urban .and. re-
1

gional planning because these are areas into which the federal government
has put a great deal-of experimental money..

factor was that manT4orsierriMintal data centers re-.'I

sponded that their files were confidential; and many centers" in the
private sector responded that their files were proprietary.

Information or .the Directory was obtained by mail out questionnaire

and information in the 'Directory is given as stated by the respondents with 1



-

occasional comments by 'the editor.. Information

to; title of insti tion, center, file, subject

tgY-data source; sto ge media, hardware, software,

access. Not all information is provided for all files, No information is

given for file size other thin time frame of data.

includes but is not limited

field and time frame of data,

output media and products, and

.DistinCtion betimen institution, centet_andfile are provided in

Figure 11.1. °

Table 11.6 presents.oUr:count, for U.S. and foreign loCations of the

number of centers, institutions, and files which the directory covers. Num7-

erOus_institutiOns, especially in the U.S., listed more than one data.center

as' -Source of social and behavioral science data bases. 'Numerous centers

both in the U.S. and abroad maintained more than one file.

Table 11.6 NUMBER OF INSTITUTIONS, CENTERS & FILES COVERED IN THE
DIREcuay OF DATA BASES IN THE SOCIAL &H BEHAVIORAL SCIENCES: 1973

U.S. Foreign
Designation TOtal Na. NO. %

Institutions 455' 327. 72 128 28
Centers .. 685 547 80 138 20
,Files (estimete). ..... .. .. 1,220 -.976 80 244 20

SOURCE: Sessions, Vivian, Directory of Data Bases in the Social and Behavioral.
_ Sciences; 1973:

Approximately 72-percent of the institutions covered in this directory

are in the U.S.; while 80 percent of the centers and of the files are in the U.S.

It was not pogtible from ihe information provided to estimate file sizes, nor to

determine in what proportion of cases different centers or institutions were Pro-

viding services based upon the same orsimilar. data basess might be expected

to occur especially with 1970 Census data files).



'..4..

Subject fieldetaving over 50 entries each in the sub5ect index,
(fnWhicbvini file could be indexed under multiple fields) were:

Community Health
Demogiaphy_
Economics
EduCation.

-Ethnic Group Studies'
and Anthropology

Geography:
Housing

International Studies
Land Me:
Manpower

Marketing.

Political S c d Law
Population
Psychology and Psychiatry
Public Administration
PUblic Opinion
Regional pesielopment
Social Welfare
Sociology

Transportatip
Urban Development

A
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. .SECTION 12

SUMMARY AND CONCLUSION

The present report on numeric data bases. is indicative only.

. A direct-survey ofnumeric data base); was not conduCted as had been

anticipated, becaUtie it became apparent that such a,survey cohduCted with

in- the resources allocated would not provide data which could be aggregated

lyzed statistically,..: The most striking feature of the results of the

tudy reported.on is the intractability of the information which has been

published or'which was provided by informants..

.1 /

The available measures which in some way reflect the magnitude of

numeric data operations include size of holdings, rate of growth of holdings,

volume of services and .products, number of individuals or organizations in-
.

volved, and'costs. The values Of any of these measures could only rarely be

intercompared among distingt operatiOns because of differences in units of

measure and frames of reference. _Even within the same operationit was

generally possible to obtain either no total magnitudes at all or only pro

forma totals.

,.
. r

Groupings ofoperationsiWhich were used in various published reports

differ-among-themselves, even within different editions of a.sihgle series of
-..:...

reports. It is often not cleAr how much of an operation is properly described

as the numeric data activity, whether it is afield-based.opertion with a
,

mission Of collecting numeric data or a service function which'includes numeric

data-Management or proc sing as one service aspect among several. In additioh

the service functioh relating to. numeric data may be,well hidden if it on13;. '

provides services to staff members.

Outright contradictions occur between supposedly reliable distinct

sources. Personal communications from individuals involved in particular opera-
.

tions sometimes disagree with published statements, and different publications

disagree with each other. It can be frustrating indeeeto identify a; wide dis-
,

ciepancy between the information contained in documents published at about the

sametime by the-same organization and then to receive in explanation, "Well,

I ,guess they were written by different people."

-
1.3t.t



The numeric data bases and operations mentioned in this report

certainly do not include all such resources, nor even almost all nor all

significant ones. There are undoubtpdly additional large data bases Indvery

,important tmaller ones, not to mention numerous others of comparatively

limited use It is quickly evident that'secondary sources do not suffice-

even to identify which ,`known information activities' comprise or consist

,of numeric data activities. Eiisting descriptions aredambiguout on this

point.

,Entries from both the directories of so- called -data bases as well,

as.more comprehensive directories of information resourcetare.more

frequently.than not unspecific atout the existence and availability of numeric

and or other factual data "Holdings"' of an organization may specifically

be stated as; data, statistical anddemOgrtphic data, maps, charti, tables, .

technical data sheets, items of.unevaluated-data,-_,data compiWiont,gxephs,'

specimens, teChnical data, data forms, photos, unpublished Ilta, tapea, cards,

graphics. "Publications".May include; data, mapS.; charts, technical data,

sheets, specificationi, samples. Additional types of publications with even

lesi indications of whethernumeric data is contained include those for which

publication titles are givexiand; technical-reportt, newsletters,' pamphlets,

books, journals, slides, microfarms, circulars, annual reports, annual re-,

Ports oxidate; and so forth. Descriptions of "'areas of interest" are even..

lesp illucidating. Nor can the presence-of electronicdaid.processing-equipT

ment be assumed to indicate the handling of numeric data. Such equipment

frequently may be primarily dedicated to.Word prinessing,-type setting,

accounting.or other administrative purposes, bibliographic or other ieference

files, etc. In general,-it is. rare'that an accurate understanding of whkher

any of all of these descripiors indicate actual involvement with numeric data

can be acqUired, -Same organizations which do not provide.any direct allusions

to data in these directory entries, are found upon further investigation to be

very active in handling of numeric.data,

CODATA's own attempt to provide a directoiy of numeric data activities

was publishea.in 1969. Recent publications from CODATA and othersttrets the

importance' of4pvoviding an updated and more complete edition of the. International

Compendue of Numerical Data.ProjeCts :CODATA appears more conscious than

i32



other groUps f the extent of the difficulties of such a project. This

awareness irs one of theomajor reasons why an update has not been provided

earlier. When It is done, it is expectLi to be acComplished in stages,

starting with the most well-defined projectt.

Even beyond all the cousideiable technical and coordination

lems associated with-collection, evaluation, and processing and storage.of

data are considered--atd these take on seemingly insurmountable proportions --

two other problem areas have been identified, aneare expected to continue to
-

plague'present and future efforts;. funding .(insufficiency) and marketing.
,

In some sense the latter is the more severe. problem as there is some reason to
,

.

anticipate that funding levels may increase-as the services become- more

widely used. :The marketing of services and products of date_centers is seen.

as particularly-inadequate usey tcietiists who could benefit as

well as impacting negatively on probleMs of coordination.; coverage (duplication

and gaps) and income. The review -of the literature in this area provides no
. .

consistent pattern, except that number ofusers apppars, to be,small, frequently

smaller that the disciplihe or topic should warrant- In effect, tot-only are

'there many more scientific areas which lend themselves tb the accumulation of

numeric files but there appeart to be amuch wider pOtential audience for

eXisting7date files than iscUrrettly being realiied -

4.

Although the area of standards and.00mtlatability.of systems is one

in which CODATA is.heaVily involved, this is;considered to be,a less severe,

,p.g. restrictinirobl:em than. the other two. It it;'however, critically

portant that solutions.are.arrived at initially, ratheithat,redbignizing their

importance after the fact.

follows:
4.f.

r.

These major problems and potential solniions'can be summarized as

Funding Le4els: solution; increased marketing-,

Marketing: solution; advanced techniques in fiublicizing
services, education 11RP of data services,
directories

Standards and computability
of systems: sortion; greater concern for international

and intranational toordination prior to as
well as during data base creation



To tilt degree to which th e.problem6 have not been resolved,

the immediate and continuing effect is inaccessibility to, users and poten-.

tial users (further exacurbating the fuhding problem). From the potential
user's side the difficulties can be_stated as:

lack of awareness

restrictive 'cost (usually a minor impediment)

si non-compatability of data from various sources..

use--restricted to.certain groups of individuals

lack of 'sophistication in the use of automated data

*4.
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APPENDIX SURVEY. PRE-TEST

A total of 22 centers were selected from the Kruzaa Encylopedia (56 ),
add ient a data, collecfion form. The effort liras, in effect,,a pilot test to

-see ifany useful information on file sizes and growth rates could be collect-
:

ediirthie manner. In almost all cases it was necessary to make an initial
4

.tpiephoui contact to deterkine the full (current) addieas,and the individual
to whom the. questionnaire could be addressed. In some cases it was found

that, the center we originally intended to contact was less likely to, have

data files than another center withithe same organization. Of the .22

questionnaires mailed, return were4Aelued from 15. Three of theselifteen

(two industrial and one arcbeologicalsilivey) indicated
.that their otganalation

did not:I:have any numerical data files. It is fel that the questionnaire

either never reached the proper office, or that the organization preferred
? cf

not to-provide any :information about their files.

The seieit n of centers to contact was based upon subjective; .

criteria and 'a desire to contact,thosefthit appeared, from tale entries in the.

Kruzas directory, to be most likely to hacie numeric files. It was also

desired'to a range of scientific disciPlinesand types of Organizations:

Federal, state, university, private industry; large versus small. It was a
'4-

purely shotgun apinoach with very few pellets! The range of,fields of science

(judging fram the results) was not broad and included only,phyeical, social,
'enviiOnmental. and litati sciences.

File Sizes

:

Many respondents found thisjOestion difficult to answer and-Con-
6. ,.-sidered the number of tapes an irrelevant number. One,telephone inquiry elicited

the following comment, "You. wouldn't count the number of books in.a library

to estimate the-sIze of the library, would you?" The affirmative -response did
little to mollify him. However, the aroblem is understandable. Density in

..terms of number of bits of dtia per tape varies (current estimates.seei-tO.2n-

dicate that densities run either 800 or 1,600 bits per inch) and has'indieised
over the years. Even given bpi, there is no way of knowiii.how muchof the tape
is filled ;bit .ii ..effect how many inches- of tape contain data. Further, the data

A-1



bits on .the tape consist of an assortment of information carrying bits.(i.e.,

control characters;* linkages, field and record identifiers, etc.) which

are dot pa4t of.tre.'"data" as it would be listed in print form.

geSpodeti'it mite given an opportunity to answer the "fiie'Siie"-.
.

. .

question us:1410*.othat*oasure than number of tapes. .A11,other-measures

.gre.fOnght WithAtiMfIar*.catreatei.. ..Seyens-resPondentsprovided some indication

. of the. of ..01eir.taPe'l.Orarlea:.: Two were small;(:5 tapes) but Still

showed 100.:perCent.inCreasejil'frOM1970-4975.1.-Four otherashoWed increases
. . . . . .

Fof.from-approxiMitely 250 'percent? to. over 4,000 percent-between 1970 and
-."

-1975 '(the.lower pereentages wer17(increases from 1971 or 1972, thus s-the

end of.,the rangewoUld-be. Still if 1970-data.had.:beet proliided).
.,,-

Little additional is gained from, adjusting for bpi - thelow end of

the percent increase range beCames almost ].,000 percent. We tend at this= point,

to :tlereduced to'agreeing with the oft' stated response to our question'

file ;size,growth. :rates` ( "-very fast"). The small amount of data obtained dOes%

nottrpflow for much in terms of quantitative measure. The experience doeS-.'

.howrr, underline the iiportance of creating types of data.dalleCtion...

instimments.for different classes of organizations and types of files;

Users

Fram.the"mall' amount of data acquiteg4tiere was no indicatiOn that.
i - 'i'" . .,_

either the magnitudeof the number of users nor the annual rates of increase
. . $

4 . t
n:

;,s4 o file sizes.
.....

bear any relati6.- . 4 tFli.44 - :

1 '

our of the non-Federal organizations have had.static "user" pop-

Ulations.' (For purposes of this-discussion,a broad definition.oCuser-is

applfed in which are included users'of5both services and products).. TwO

provided no inkarmation-ht.all-on users. Only one inecatedstfiat number'of,-

users was relative to file size. In this case the only information on file

size was "lp000 time series" (online) in 1969.growing to "several million"
.

in 1975 -,the same quantities were.' used for number of users. Another respondent

(academic-) indicated a doubling of the number-of users fr6m 1972 to 1975 (1,500

to 3,000 re til.;e1y),' while the file size doubled frde:1966 to 1975.
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For tie;, 01,1r Federal organiiition files, one sells vly hard copy-S..

prodv ts, and'aI*.shOWeeceineietent growth' iii number ,of useri: User pop-
. .

ulatiOns ha4e at..lie;t:SidOiIled7"for all foilr between.1570 and 1975.

Foreign sales wtxeSlimited to the.Federai orwizations and

amounted to as muciCas; 25 pe,r4-ent only for -c the World Data Centers. Only one

non-Federal organizac.i.On provided any sales data, and indicated anal

increases of over ST:Percent in-the early 1970's, but an almost 50 percent

decrease from iip'1975.-

The exercise proved:,,tol:be fruitless in teims. of collecting useful

data. It was clearly-demonstrated that such-data collection was difficult

or impossible, The smallamount:of quantitative information obtained from the

four Federal agencies is incorporated in the discussions elseihere of these

operations. These were:

Machine-Readable archives Section, National Archives.

World Data Center A for Solar Terrestrial Physice (EDS, N AA)

Solar Earth Data Service Division, USDC, YDS, NOAA)

Water Resources ,Division, USGS.
. o
,

'

T"
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MAR TIE ;ACTS,

N1NZEICAL DATA SYSTEM WV=

comicrica FOM

'u.-anizOLloo

Organization Address:.

Telephone 'timber: ( ) -

Name of Individual Completing Questionnaire:

Does your argenimatizmi have "Numeric Data Piles" i.e., files consisting

of mainly machine-readable numeric data (moo-bibidographic, non-

narrative)?

on:
.4

113'

Na (GO TO 110ES11#X:.:'

. Zn alum year d3dyour.organizai4onestablishnumeric data files?

2. In order to measure growth rates, please state whatever measures you
can, for whichever years you can (1965.49751. of tae size of your data

files.

i -*
,'

Team
1,4.-.:,,e-

.
. 'ilumber of

Tapes and
ipprox. Average

-Density

..,Nuoier of
' , Card Decks

and Approx.
No. of Cards

Number of other:
maps, photo
images, etc.

lease identify

liy pillar "Size of file"
'.-MaaauremantIou VIA

to Provide

1965 .

1966 .
. .;

-2967
.

-

1968
.

1969 ./

1970

1971

1972

,

9

-

..-

3.973 r

197A
f-

1975

Is this FY or CT data? FY
C!

..
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.

who are )mmtrImnin contributors and/or the main sources of your dote.
Please list. e.g., NOAA. NASA. FDA, STISi'individual researcherb4;
universities, oil dealers, internal extractions of datafromnirr. Ivo
material, etc.

4. Planes ciaccle the fields of *tient, vitg which your files are mainly
Involved and "a percentage estimate of your holdings in this area.

1.

Fields of Science Percent of Holdings

Physical Sciences Data

2. Hathamatics Data

3. Computer Science 4 Engineering Data

4. Lavin:manta Sciences Data

S. 1Mgineering Data

6. Life Sciences Data

7. Psychology Data

8. Social Sciences Data

9. Other

,5. Dom'yourorganization honor requests for your data from outside
users?

Tes

No '(CO TO QUES. 6b)

6a. Please state the number of requests filled for as nary years as possi
ble between 1965-1975, for U.S. vs foreign requzsts, cad individual
(company) versus institution vs distribution organizations.

Number of
Reouests Filled

.

Xumber of Reauests Filled

(Tear Foreign U.S.
Individual
Company Institution

Distribution
Organizations*

I To
Request

1965
1966
1967.

1968
1969
1970
1971
1972
1973:.

1974
1975

.

ei

.

.

.

.

.

.

A.distribution organization is considered:in organiiacioa which would make
tour' data files available to users.

. T. .4e ry evr el"' FY
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6b. J.f tapes, card decks, etc. are u d internally within your organization,
please state number of'tapes. , etc. and number of usurs. or number

of houraUsed,. or ubateve surumentyou have for whichever years you

,-/---
her df Isims

Number of
Card Decks°

-Number of Users, or Number
. of Hours Used or Whatever

Measure of you Have

rl
.---

6

1967 .

1968 ,

1969 .
.

1970 -

1971
1972
1973

. 1974
1975

7. Plasma state the to
decks, sums, tapes,

. 1965 -1975 by for
sales) versus instit

dollar value of sales of servic4* (use of card
.), for as many years as possible between

versus U.S. salei,'ind by individual. (company
tion vs Distribution Organization Sal's.

$ Amount of Sales $ Amount of Sales
.

Tsar
Pereign
Sales

-- U.S.1̀

Sales
Individual
Clpany Sales

Institution
Sales

Distributi"
Dtganitssaiestim

Total 1

Sales

1965
4966
1967.
1968
1969
1970
1971
1972
1973
1974
1975

$
4 .

$
S
$

$
$

$
4
$

$

$

$

$
$

S

$
$

$

$

$
$

$

$

$
$

.. $

$

$

$

$

$

$

.

$

$

$
$

5
$

$

. $

$

$

$

.

$ .

$
$
$

.5

$ .

$
$
$
S
$

$

$

N!

$
$
,g

S

$

$

8.. Please state the total doIlir value of sales of files (copies of tapes,
card decks, etc.), for as many years as possible between 1965 -1975 -by
foreign versus U.S. sales, and by individual (company sales) versus
inititution"vs Diitribution Organization Sales.-

$ Amount of Sales $ Amount of Sales

Year
Foreign

' Sales
U.S.
Sales

Individual
or Company Sales

I Institution
1 Sales+

Distribution
ganization

Sales

Total
Sales

1965
1966`
1967
1968
1969
1970
1971
1972.
1973
1974
1975

$

: $

$

$

$
$,

$

.$

$

$

$

$

$
5

$
$

$

$

$

$

$

$

$

$

$

$
.

$

$

$
$

S

S

$

$

$

$

$

$

$

$

S. .

$

$

-$

$

$
$

$
$

S.

$

$
$
$

S

$

$

$

$
$

$

$

5

$

,
5
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.
.

Do you have publications which are a result of your-an:aerie data system,
(e.g., publiubed print on paper or microform rroducts extracted free dira

:base)/ A catalo or index of the machLea-readable ftleser a printout or
bard-copy ofe-dn tape or card deck ire to be included here: however,

which are !ItibliTaphiltS of literature.do not include. fil

Yes

We (GO TO WES. 12)

10. Please state (for whichever years you can) the type of publication (index,
catalog, hard:-copy of data file), the- issuance frequenCy of publication,
the types and number of subscribers, number of copies sold, total dollar
value of sales. '

1,611

1S$7

1170

1171

an
l9I3

ISM

1,73
t

TYP et
Publication

Maim. Cavan.
Data

CiOnilatlam$

as. et nahacrlbota. Total So.
of Aossally

billataaal
ow Company.

laotttostlam Illstelbattao
Oeganiasciame

at So
scribers

Total
of Caplan
manally

0 et Sab
oarliets

Total I
or Copts
Anioally

Yeti*.
aertItats

Taut 0
of Caplan
atteally

Total
Sales

4,

11. The information you have provided will be of great assistance in
, measuring the growth of machine-readable numeric files over the last
decade; in addition, this information will provide an indicator of
the growth that is expected in this area in future years.

We thank you for your time in "plating this data collection form.

12. PLEASE RETURS THIS FORM TO:

Market Facts, Inc.
6110 Executive Boulevard, Suite 855
Rockville, Maryland 20852

Attn: Ms. Kathleen McEvoy

(-1
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Figure 6.1 FEDERAri,Y FUNDED RESEARCH AND DEVELOPMENT CENTERS 1973-75

Name .Sponsoring agencY Organizational affiliation

Antes Laboratory
Administered by universities . .

Atomic Energy Commission

Applied Physics Laboratory Department of the Navy
Applied Research Laboratory Department of the Navy
Argonneelational Laboratory Atomic Energy_Commission

Brookhaven National Laboratory Atomic Energy Commission
dambridge Electron Accelerator Atomic Energy Commission
Center for Naval Analysis Department of the Navy
Caro Tololo Inter-American

Observatory National Science Foundation

CO. Lawrence Berkeley Laboratory Atomic Energy Commission
E.O. Lawrence Livermore Laboratory Atomic Energy Commission
Jet Propulsion Laboratory National Aeronautics end ,

Space Administration
National Soler.ce Foundation

Lincoin.Laboratory Department of the Air Force
Los Alamos Scientific Laboratory Atomic Energy Commission
Fermi National Accelerator 1pboratory : Atomic Energy Commission
National Astronomy and I

Center National Science Foundation Cornell UniversityNational Center for AtmOspheric
'Research National Science FoundatiOn

Kitt Peak eiationiti Observatory

Iowa State University of Science and
Technology

Johns Hopkins Univetsity ,

Pennsylvania State University
University of Chicago and Argonne

Universities Association
Associated Universities, Inc.
Harvard University
University of Rochester

. .

Association of Universities for Research in
Astronomy, Inc.

University of California
University of California .

California institute of Technology

AssOciation of Universities for Research
In Astronomy. Inc.

Massachusetts Institute of Technology
Univensity of California '
Universities Research AssoCiation, Inc.

National Radio Astronomy Observatory National Science FbundatiohOak Ridge Anoted Universities Atomic Energy Commission
Plasma Physics bratory Atomiq Energy Commission
Space Rediation.Etfects Laboratory .. National Aeronautics and

Spice Administnition
Atomic Energy Commission Stanford UniversityStanford Linear Accelerator center

University COrporation for Atmospheric
Research

Associated Universities* Inc.
Oak Ridge Associated Universities
Princeton University
College of .Williarri and Mary

Administered by industrial firms
Bettis Atomic Power Laboratory Atom, Energy Commission'
Hanford Engineering Development

Laboratory Atomic Energy Commission
Knolls Atomi6 PoWer Laboratory Atomic Energy Commission
Liquid Metal Engineering Center Atomic Energy Commission
Mound Laboratory , Atomic Energy Commission
National Reactor Testing Station ..... Atomic Energy Commission
Oak Ridge National Laboratory Atomic Energy Commission
Sandia Laboratory Atomic Energy Commission
Savannah River Laboratory \tt Atomic. Energy Commission

Institute for Defense Analysis .,
Research Analysis Corporation'. .....
Aerospace Corporation
Analytic Services, Inc.
MITRE Corporation
RAND.Corporation
Atomic Bomb Casualty Commission
Pabific Northwest Laboratory

Westinghouse Electric Corporation

Westinghouse-Hanford Corporation
General Electlic Company
Rockwell international Corporation
Monsanto Research Corporation
Aerojet Nuclear Corporation
Union Cubicle Corporation
Western Bectrit Company, Inc.-Sandia Corp.
El. du Pont de Nemours & Co., Inc.

Administered by other nonprofit institutions
Department of Defense
Department of the Army
Department of the Air Force
Department of the Air Force
Department of.the Air Force
Department of the Air Force
Atomic Energy Commission
Atomic Energy Commission

Institute for Defense Analysis
Research Analysis Corporation
Aerospace Corporation
Analytic Services, Inc.
MITRE Corporation
RAND Corporation
-National Academy of Sciences
Battelle Memorial Institute

Phased out 9/72.

SOURCE: National: Science Board, National Science -Foundation Science
Indicators,'194, (p. 201).
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Figure 6.2

INFORMATION ANALYSIS CENTERS IN THE OAK RIDGE NATIONAL LABORATORY: 1968

. .

1. Accelerator Information Center.- hardWare design '. . i

2. Actinide Research Information Center - (new) properties

.43. Atomic and Molecular Processes Information Center - collects. &.

evaluates 'data

4. Biogeochemical Ecology. Research Collection - "tabular probability estimates .

5. Charged-Particle Cross, -Section Da;a Center - collects & evaluates data .

6. Civil ijefeiise Research Collection - multi-disciplinary

7. Computer Randlini-of Reactor Data : Safety - design of nuclear power

plants .
,

, . ._

8. Criticality' Data Center - inputs to safety .....'"- .:

9. :,,Office of S:, ine Water Materials Information ,enter - desalinization

.;process

1Q.' ;:Engineering

:, Arawin s

12:;?":,XiO.tOies In

*
ate Collection - reference file of (primarily .ORNL)

s ecifications
Center for Internal ExposUre - data interpretation

rmation Center = iiidustpal applications

13. MOIte.n Salt Information 'Center "-

14. Nuclear Data Project - data compilation

15.` Nuclear Desal.iniiation Center

16. Nuclear Fuel Tecbnology.Information Cente
17.. Nuclear Safety Information Center*
18 Photographic Reference Collection - ORNL internal

.19. Radiation 'Shielding Information Center

20. Research Materials Information Center

21 Machining and Gauging Information Center

=

*
"Collection" usually means a document coll'ection.,;-Wlitch mar' tre -stage full -

fledged information center activity.

SOURCE: Rertesz, Francois. "The Information Ceniter C once PV,S

In Information Science, 1971. .
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Figure 6.3

FEDERALLY SUPPORTED INFORMATION ANALYSIS CENTERS'. 1974

Center Sponsor(s) Administration/Location

'Aerospace Safety Research] and Data

Institute NASA

Air Pollution Technical Information

Center (APTIC), 'I EPA

Alloy Data:Center
. NBS (NSRDS)

Analysis and ivaluationlGroup AEC

Arg&nne Code Center AEC

Atomic Energy LevelsoData.Center ABS (NSRDS)

Atomic .Transition Probabilities Data
- ,4-

CenterV , NBS

Bathythograph (BT) Data. NSF, DOD (ONR)

o Processing pd Analysis Facility NOAA (NOkC:-..etc.

Berkeley Particle Data Center AEC, NBSr ,NSF.

Biomedical Studies .Group (BMS) NLM. (TIP)NSFS,,EPA

Brain Information' Service .NIH.(NINDS)

Bureau of.Mines. Assistant Director,

Mineral Supply. . DOI

Bureau of, Mines -- Mineral Supply.

Alaska Field Operation Center' DOI ,

Bureau of Mines -- Mineral Supply: `

Eastern Field Operation.Center DOI

Bureau of Mines--Mineral Supply.

Western Field Operition Center DOI
, I

.Center for,Eiperiientleaign and

Data AnalYsis;'. NOAA (EDS)

'Chemical KiaitiO InforMation Center IBS (NSRDS), NAVY

Chemical Propulsion Information DOD (DSA, ARMY,

'AgencY (CPIA) NAVY, AF), NASA

Chemical. ThermodYnanics Data Center NBS (NSRDS)

Controlled Fusion Atomic Data Center AEC.

Criticality' Data Center AEC.

Cryogenic Data Center. . NBS. (NSRDS), NASA;{ Amer.

Lewis Research Center,

Research Triangles Park

Metallurgy Div.

Lawrence Livermore .Lab

Argonnellational Lab

Institute for Basic Standards

Institute for Basic Standards

Scripps Inst. of Oceanography

Lawrence Berkeley'Lab

Oak Ridge Nat'l Lab

UCLA` School of Medicine

Bureau of Mines,'Arlington

Bureau of Mines, Juneau

Bureau of Mines, Pittsburg

Bureau of Mines, Spokane

4

'D.C.

Inst. for Materials Research (NBS)

Applied, Physics Lab (John Hopkins)

Institute for Materiaia'Research

0aklidge Nat'l Lab

Unroll Carbide Corp. (ORNL)

Gas Assoc. CryogenicsliV. (NBS Boulder) .

145

(Continued).
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Center Sponsor(s) Administratibniliocation

Crystal Data Center

Data Center for Atomic-and Molecular.

Ionization,ProcesseS,

Data Center on Atomic Line-Shapes

and Shifts

Data Collection and Processing Group

Diatonic Molecule Spectra and Enetgy

Levels Center

Diffusion in Metals Data Center.

DOD Nuclear Information and Analysis

Center (DASIAC)

Earth Resources Observation System

(EROS) Data Center

Ecological Sciences Information

.Center AEC

Electrolyt0 Data Center NBS (NSRDS)

'Electromagnetic Metrology

Information Centei NBS

Electronic Properties Information

Center (EPIC)

NS INSRDS)

NBS (NSRDS)

'NBS (NSRDS)

DOD (ONR)OSF, AEC, etc.

NBS (NSRDS)

NBS (NSRDS)

DOD (DNA)

U.S.G.S.

.

Energy Information Center

Environmental Information Analysis

DOD (DSA)

NSF (RANN)

Center (EIAC) AEC

Environmental Information Division DOD (AF)

Envitonmental Mutagen Information

AECNCI, NIERSCenter

ERIC, Clearinghouse for Junior

Colleges

ERIC Clearinghouse for Sdence7- .

Mathematics, andinvironmental

Education NIE (ERIC)

ERIC Clearinghouse for Sociar

.:Studies/SocialScience Education NIE (ERIC)

NIE (ERIC)

D. C.

Institute for Basic Stardards

Optical Physics Div.

Sciipps Inst. of Oceanography.

Institute for Basic Standards .-.

Metallurgy Division ,...,,. ..,.

. . ,

.
.

'4".

General Electric (Santa Barbara)

Sioux Falls

Oak Ridge Nat'l Lab

D.C.

Radio Standards Engineering Div.

Thermophy4cal Properties

Research Center (Purdue,

. .

Oak Ridge National Lab'

Batelle Memorial Institute

(Columbus)

Air Training Command (Maxwell)

.
,

Oak Ridge Nat'l Lab

U.C.L.A.

Ohio State Univ.

- Social, Science Educational ,.

Consortium, Inc. (Boulder)

148

4 (COntinUed)
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6.1-(cont4)

itDEULI;.':SUPP INFORMATION ANALYSIS :CENTERS: 104

,

Center.

Clearinghouse in Career
Education

ERIC Clearinghouse on Counseling and.
PersonneL Servic.es

Cleafingtouse on Early
Childndo NIE:E11C)

ERIC ClearinghOus,a,*.EdUdationai

Management NIE (ERIC)
ERIC ClearinghouSe.,1111fandicapped,....4:.

aad .Gifted Chi area

Pgt&learinghoiise on gher.
'-EdUcation

ERIC Clearinghouse on Information
Itesourtes

ERIo.'olearinghotise on Languages and
Linguistics

ERIC, Clearinghouse on Reading and

CommpicatiOn ki is

ERIC Clearinghouse` onRural
EducatioA(andliiil Schools

ERIC ClearinihdUse on Teacher
Education'

ERIC Cleatinghouse on Tests;
lieasureMent and EValuation

ERIC Cleaiinghouse on the
Disadvantaged

Eutrophication Information program
Gamma-Ray Spectrum Catalogue . AEC ,(NSRDS)
Health and Safety .Analysis Center DOI

High Pressure Data Centir NHS (NSRDS)

Infortiation Center for Hearing,
Speech,, and Disorders of Human,
Communication

(ERIC)

NIE (ERIC)

NIE (ERIC)

Hi (ERIC).

HIE (ERIC)

"(EitIC)

(ERIC)

NIE (ERIC)

(WASIC), ARS, EPA

Sponsor (s)
Administration/Location

.
Nurthert.Illinois Univ.

' University of ,Mich..,"
,4..

'University of,1111nois

'::.,,iiniversity of Oregon

'Council foi Exceptional Children

The Gio. Washiniton Univ.

Nat',1 `Council of Teachers 'of Eng.

N.'1.14.' ;State Univ.

. of Coll. for Teachers
of En ,

, .

'Evaluation Testing Serv.

Columbia Univ..

Univ. of 'Wisconsin

Nat'l Reaetor Testing Station
Mining Enforcement & Safety 'Adiain.

Brigham young. Univ.
y -

Johns Hopkins' Med. Inst.
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Figure 6.3 (cont:)
, 4,

FEDERALLY SUPPOliiiINFONTION
ANALYSIS CENTERS; 1974

,

Center

,

Sponsor (s) Administration/Location

inforiiiion Center;forrInternal

Exposure 1:;.

Infrared Information 400 Anilysis

Center (IRIA)

Institute of Polar Studiqi ;'

International' tatisticelirogr*

Center

Joint Institute for Laboratory

Astrop4sics IpforMation AnalYs,is

Center

LMFBR Ftlii-CladdihInformation

Center

Machin'ability Data Center

&cha* Properties Data Center

Meta1040: Ceramic's Information

Centee.(MCIC)

Microwave Spectral Data Center

.Molten Salts Data Center

National' Center for Educatfio4.1,

Statistics

National Center for Health

Statistics '

National Cearinghouse for Mental

', Health Information

ftional Climatic Center .(NCC)

*National Environmental Salellite

'Seryice

National Geophysical and Solar=

Data Center

. National ttexo/Ogical Center (IHC)

National tieutlen .Cross Section

4inter

AEC

DOD, etc.

NSF, AEC, U.S. Airmy

AID

NBS (NSRDS)

AEC

Dop

DOD

DOD

NBS (NSRDS)

NBS (NSRDS),

PHEW

DHEW

NIH' (NIMH)

NOAk, (EpS)

110AA

'NOAA (EDS)

NOAA

AEC (NSRDS)

Oak Ridge2Nael Lab.

Environmental ReSearch

of Mich. ...

Ohio State Univ. .

. .

Aureauof the Census

/Univ. of Colorado'

' Hanford. Engineering DeVel. lab

Metcutbasearch4Assoc.Inc,

Belfour.Stulen, Inc,

Batelle Memorial Inst. (Colutbus)

Instifute for Basit Standards

Rennselaer Polytechnic Inst.',

Office.of Education

HealtkReLrces,Admii,

Div. of Scientific and

Technical Info.

Ashville

'D.C.

Boulder

NatiOnal Weather SerVice

.

Brookhaven Nat'l Lib'

(Continued)-



Figure 6.3 (cont.)

PEDERALLISUFPORTEDINFORMATIONANALYSIS CENTERS: 1974

Center Sponsor(s) Administration/Location

national Oceanographic Data Center NOAA (EDS)

National Spate Science Data Center. NASA

Nondestrvctive Testing Information

Analysis Center .' DOD (Army)

Nuclear Data Project

,

AEC

Nuclear Safety Information. Center AEC

Phase Diagrams for Ceeamistss NBS, Ameritan Ceramic Soc.

Photonuclear Data Center NBS (NSRDS)

Physical Data Group AEC, DOD (DNA)

Plastics Technical' Evaluation Center

(PLASTEC)
y

DOD (Army)

Poison Control Program FDA

Primate Info nation Center , NIH (ARB)

Piogratil AnalySis Erinch,iDrug

Research and Development, Division NIH

of Cancer Treatment

radiation Cheastry Data Center -NBS (NSRDS) , AEC.

Radiation Shielding Information

Center

Rare-Earth Information Center (RIC),

Reliabilitp Analysis Center

-Rock Properfies Informatio; Center

(RPIC)

Shock and Vibration Information

Center

Shock Wave Data Center

Suicide-prevention Center and the

Institute for Studies otSelf

Destructive Behavior,

Supercon6ttilic Material Data ,

Center NBS (NSRDS)

Table of.fsotopes Project -. NES'(NSRDS)., AEC ,

Boulder

Cbddord Space Flight C!nter

Materials and Mechanics

'Center

Oak Ridge Nael La)

OakEidge.Niel Lab

Inc. Inorganic. Materials Div. (NBS)

Center for Radiation Research

Lawrence Livermore Lab

Piscatinny Arsenal

Bureau of Drugs/

Univ, of .Washington

National Cancer Inst.

.Univ. of ,Notre Dane

AEC, DOD (DNA) Oak Ridge Nat'l Lab

AEC, domestic and foreign Co's. Iowa :State UniV.

DOD (AF) , GrifissAir Force Base

iheimophysical Properties

NSF (RANK) Research Center (Purdue)

DOD, NASA

AEC (NSRDS)

Naval Research Lab

Lawrence livermore.Lab

NIH (NIME), Justice Dept., .etc. tin' Angeles

General' Electric R & D Center

Lairente Berkeley Lab

(Continued). .



Figure 6.3 (cont.)

FEDERALLY SUPPORTED INFORMATION ANALYSIS CENTERS: 1974

Center Sponsor(s) Administraiion/LocatiOn

Tactic- chnology Center'(TACTEC DOD (ARpA)

Technical In ...ation Staff (41 25)

Bureau of.Radi logical He. th FDA

Texas A&M Thermodyn.a s earch

Center (TRC)

Thermophysichl Properties Research

Center (TPRC)

Toxic Materials Information Center

(TMIC)

Treaty. Information Projects

USAF Environmental TechniCal''

Applications Center

XRay Attenuation Coefficient .

. InformationTenter

NBS (NSRDS), API

Batelli Memorial Inst. (Columbus

Rockville

Texas A&M

Thermophysical Properties

NBS (NSRDS) i other Fed. & industry Research Center (Purdue)..

NSF (RANN), AEC

NSF

/6SAF

NBS (NSRDS), DOD'(DNA)

Oak Ridge Nat'l Lab

2Univ. of Washington

Navy Yard Annex

Center for Radiation Research

(NBS)

SOURCE: King Research,. Inc.:' (Based on:' Direotory of, Federally Supported Information Analysis Centers,

National 'Referral Center, 1974
,

f,
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Figure .1

NATIO STANDARD REFERENCE DATA SYSTEM CENTERS AND PROJECTS, APRIL'1975.
.

Thermodynamic and Transport Properties.:.

Chemical.Thermodynamic1Data]Center
Thermodynamic Data for IndUstrial and Mynicipal IncineraiOr Prd;erties:
Thermodynamic Data on Organic Compaundi :ThermodYnamic ReSearch.Center]
(Texas A&M).

ThermOdynamic Propettles of Polar Fluids
.Cyrogenic Data Center (VBS=Houlder). .

PVT'and Related Thermody*amic Properties of Ethylene.
Thermodynamic Properties of Fluids in.the"Critical Region
Cyrcgenic Fluid MixinreTroperties (AS-Boulcte)

:Fused .Salt Electrachemistre [Milten Salts Data Center] (RPI-Troy)
Aqueous. Electrolyte:Dataienter

PreasureData%Centei (Brighamkoyng-IItah)
;.FAutirTrei4Ort-Proierties (NBS-Boulder)

iCairiilation !of Therm1physical Property Data of Fluids (U lid.- College Park)

Thermal Conductivity [Thermophysical.Properties Research Center] -(Purdue-Indiani).::
(Daw:MichIgan) - '
Theoretical MeialIurgy,:(Albany Metal.,Kes.. Center -Oxe$on)

JANAF ThermOohemical Tab
Contributiohs to the D
Thermichemisiry for Steelmak

Atomic and Molecular Data

g (MIT-CaMbridge)
!.'.

Adjustments to FundaMentaI Constynts
Atomic Energy Levels Data Center
[Atomic] Transition Probabilities Data Center
Data Centeron.Atomic Line Shapes and Shifisi ,
Electromagnetic Cross Section. Compilations [X-ray AttenUation and.do-effic*eke'
Information Center] F

Atomic Collision Cross Section Infoimation Center (NBS-Boylder)
Data Center for Atomi .and Molecular Ionization Processes
Diatomic [malecule] Spectra Data

Index to High Resolution Spectral

Microwave.SpectraliData CentelTables
Fundamental'Vlbration Frequencies of Molecules (U. of Tokyo):
NMR Date-Compilation (Texas A&M)
Vibrational. Force Field Constants for Polyethylene
AP144-TRC Selected Spectral Data (Texas. A&M)

.

Chemical Kenetics Properties Data
A

.

"

Radiation Chemistry Data Center
1

(Noire Dame)
Chemical Kinetics Information Center -

See footnotes at endof figure

B-9
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4.1!(cont) NATIONAL STANDARD REFERENCE DATA SYSTEM CENTERS AND PROJECTS,

. ,
APRIL 1975

-, Solid State Properties,1
-

. . *. ' . 1
.'. Superconductive Materials Data Center (GE-Scenectady)

, -

Caabridge Data Centre (Cambridie, England)
pata.Compilation--crystal Data [Crystal Data Cehter]
Maisbauer Effect Data Index-MEDI (U.N.C.-Asheville)

',Refrad4ve Index paluation and Compilation
Data Center

Diffusion in Metals Data Center
Expansion'Compilatio1,2

.:,.11are.Eakth.InformationCenter- (Iowa State-Ames)
1..:',.:Ttialae,Diagrals for Ceramists

1

Nuclear Data
- ,

1 -.,'

,. Table of Isotopes Project (UICal.-BeFic.eley)

,Berkel,ey.article'Daa Ce4xer (U.Cal:-B§rkeley1
Xompilatigion and Eva tion of Photonucleler',Data [Photonuclear Data Center]

Ds*tables 'Of Nuclear 1 Ad Moments
, Ru(Iear Frojegi, (Oak Ridge Nail2Lab.:).:

..,..

National.NeutroniCrisi .Sectl.on Center (Brookhaven Nati: Lab.)

Physical Data uP -(U.Cal...-Livermore)_
-

0

Mechaftical Properties ..., . ,

...

Elastic Constant Data for 'Metal and Alloys (NBS-Boulder)
, - .

Central SurtgYS of Data SourcaS..(Batelle-Columbus & GE-Schenectady)

-0 1These centers also are listed as IACi. in .1974.
. ,

2
These data centers itemet2dIreC'tly under NSRDS progr

but supply relevant evaluatedqata .

NOTES:' Entries in brackets:LT-indicate alternate titles
ferences to the same center--,-., :

8Entries in parentheses'&'arelocatiOnif other

Management,

found in other re-

than NBS, Gaithersburg.

SOURCE: Rossthassler,,Stephen., CrItical Evaluation of Data in the Physical

Sciences-A Status Report on the National. Standard,gEference Data System,

-;
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Figure

:r

ALPHABETIC LIST 'OF SYSTEMS IN THE ENVIRONMENTAL INFORMATION :SYSTEM DIRECTORY: 1976

Acronym

AEROS
APTIC,
IPP
CDS
CIS .

.ECDBS

DS

ERSS
FFF

- _

GICS ,

PINQS.

NVWAS

FAS. .

. . .

tire4.§.
LMS
NEDS
NES .-

PCS
PPS ,

.DIPS'

PARCS
PEMS

PRMS

RAPS
RMIS
SWIRS
SPCCS,
SRIS

System Name

Aeromptric & EmissionMorting System
Air PollUtiOn_TechnicapaorMation Center

>"Air Quality Implementation Planning Program
Compliance ..Data System.

*Contracts Information System
- Emissions Control Data Base System
EPA Energy Data System
EpidemiolOgical_Studies-frogram System
Establishment RegistrationSupport-Systea

.*Federal yacility.:udgetary Data System
Form. 67 Retrieval. System

*Formal. Reporting System
Fuels Data Base System

**Grants Information '& Control' System
Great LakeaNater Quality Models
*Integtatett4inancial Management System
Inventory Of Public-Water.Supplies '

Lab Automation Tbioject -

Laboratory Data Management System .

Library, Management System .

National Emissions Data Spats.m.!
National Eutrojihication Study
Noise File ..

*permit Compliance System

.

. .

*Personal-Property System.

*PersOnnelipayroIl,Syatem .

Festoidds Analysietrieval & Control .System
Peiticides Enforcement Monitoring System.
Pesticidesiegistration.Sstem
Plans teviaOliaidaimeat System'
Population Studies System
Predictive Models for Fresh Water ECosy4tlas
Regional Air Pollution Study t .

*Resources Management Information System0,
Solid Waste n tion Retrieval System
Spill Prevention Control/& Counter Measure System
*Standards & Regul tions-Information System

1'.

SOS *State of the System Model -
STORET Storage & Retrieval for Water Quality Data
SAROAD. Storage;& Retrieval for Aerometric Data
SEAS Strategic Environmental Assessment System

*Survey of Needs for Municipal. Waste Water Treatment Facilities
TADS Technical Assistance Data SyStem
TSSMS *Time Sharing Services Management System.

*Word Processing -. Effluent Guidelines Division

These systems generally deal with financial management and administration.

SOURCE: U.S. Environmental Protection-Agency, Environmental Information,
Systems DireFtory, January_1976.
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Figure 9.2
EXCERPTS FROM THE FEDERAL REGISTER, RULES AND ,REGULATIONS FOR NATIONAL

C AND ATMOSPHERIC ADMINISTRATION; ENVIRONMENTAL DATA

'

The Ensdromnental Data Serv#6 *he
Goverhisient's first major lin* Oriziniza-
tioII ereated specillcalk to manage op.
yironmental_ data. EDS ahaII

ocesik archive, analyze. and
lifiV171521mentariii-did

maidneolitatatitharia. -aalax and
aeronomy) information. dataiand prod-
IOW galas &POW research -fit
the.IMPtnvemant at such .lairvices; provide

, **ant? World Data Cent* facilities:
'caardinate Pationia. exchange activities
-in.00LIMic.cliniatological. geophysical.
"aalitie;-Leaeronomy data Lidprovide

library; and related
services. Li iiiiiiiort: of this ,

iiiiintas live. cantata : N Cif-
i'cater, /National Phic .,. ..

Data Center, -National aeon sac(.::;..
Solar-Torre:deal Data Cotter, Ceitter7'
for Etspedment Design and Data Analy
sisp and Eityirenniental SciesiceiifteMs,
tiail (*Ole: . 2. , .-- : - .

The Nationil Cliniatia Center acquires.
Processes._ : arebtife4' and disserninatet
climatologicalAtillind develops analyt;:

. user. lindProvides facilities
-::" teal rear:, toroducts to 'Meet

;:tfor the World, 'CenterA. adeteorol-
'ogy andNuclear Radiation) . It is the Col-

.: .."-lectical Center and eustodiLa of all United
. - : States weather records, the largest of the

'.. EDS .Centers; 'and the largest climatic
center in the world:

Climatic Data Available from NCC
include: ,

i'1) Hourly Surface Observations from
Lind Stations (ceiling, sky cover, visibil-
ity. precipitation or Other weather .phe-
nomena, obstructions to vision, pressure,
temperature, dew point, wind direction.
wind speed, guStiness).

(2) Three-Hourly and Six-Hourly
Surface Observations from Land Sta-
tions, Ocean Weather Stations. and Mov-
ing Ships (variable data content)

.

1

. , (3) Upper Air Observations (radloT
sondes. rawinsOndea; rocketsondes, low -
level soundings, pilot balloon winds, air-
craft reports) . .

(4) Radar Observations. (radar log
'sheets. radar scope photograPhy)..

(5) Satellite Data (vidicon pictures of
earth . and clouds. Earth Resources
Technology Satellite .(ERTS). imagery
and other radiation data, derived prod-
ucts). -

(6) Selected Maps and Charts (Na-
tional Meteorological Center products).

(7) Derived and Suniniary Data (grid
points, computer tabulations, digital
summary data).

(8) Special Collections (Barbados
Oceanographic and Meteorological Ex
periment meteorological data, Global

Atmospheric Research, Program basic
data "set, solar radiation data, many
others).

The National Oteanographic Data
Center acquires, ProPsinek archiTeis2
and disseminates oceanographic dataand
develops analytical and descrIPtireProct-
nets to raeetnier requirements. and pro-
vides factlities.Pr the World Data. Cen-
terA OceanolgraPhip Data 'Avidigliq
from NODC Maids:

(1) Mechanicafand expendable bathy -
'thermograph data in analog and die-

,

tal form. .
OceanograPhic Stal4aln;.41011 far

- surface and serial deaths; giTinit'Valtaia
at .temperature. aalirdty.. OxYgen. -
organic phosphate. total.PhcaPAOrue;
trite-nitrogen. nitrate-nitrailen.104att

(3) Contintiouan recorded astbitii,"
temperature-depth data in digital foam. .

(4) Surface current information' o13-;
'tained by using drift bottles orcalcAatell,
from ahiP set and drift. . .

(5) Biological data. giving. values of
Plaakfa Standing =W. chlarophrn con-
aentratirais. and rates of PrimarrPro-
ductivity; also Papers.= marine biology"

The. National Geophysical and Solar-
Terrestrial Data Center acquires. pros-
asses, archives, evaluates,' 'and- dissem-
Mates solid earth and marine geophysical
data as well as ionospheric, solar, and.
other space environment data; develops
analytical, Climatological and descriptive
products to meet user requirements; and .
provides facilities for World Data Cent,
terA (Geomagnetism. Gravity. Seis-
mology, and Solar-Terrestrial Physics)

(a) Geophysical and solar-terrestrial
data available from NGSDC include:

(1) Marine geology . and -geophysics.
Bathyrnetrie measurements: seismic re-
flection piofiles; gravimetric measure-
ments; geomagnetic total field measure-
ments; and geological data. including
data on heat flows, cores, samples, and -

sediments.
(2) Solar-terrestrial physics. Iona- -

aphere data, including sonograms, ire-
anency plots, riometer and field-strength
strip charts, and tabulations; solar aibiv-
itar data; geomagnetic variation data, in -:
eluding magnetograros; auroral data;
cosmic ray data; and airgiow data";

(3) Seismology. Seismograms; accel-
erograms; digitized strong-motion accel-

- erogranur earthquake data list (events
since January 1900) ; earthquake data
service, updates on a monthly basis.
, (4) Geomagpeiic main field. Mainetic

survey data and secular-change data
tables.
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Figure 9.2 (cont.')

EXCERPTS FROM THE FEDERAL REGISTER, RULES AND REGULATIONS FOR NATIONAL
OCEANIC AND ATMOSPHERIC ADMINISTRATION: ENVIRONMENTAL' DATA

The Center for Experiment Design and
Data Analysis provides service and sup-
port in data management and scientific
anabda for large -ecala environmental
Zekl research praise:Lk-and&digs in the
planning, dedgn. and iniplerbentation
of such projects to ensure that data
needs are met:

(a) CEDDA is currAndly . :concerned
with. three =Mr !laid predects: . .

(1) )3034ESThe.:-Barbidos .0cean-
.

ographic and kteteotoreiglealExperireent.
The complete dikaf'dita indliting,from
this project:are Monlisble at 'the-National
Climatic Center* -

(2) IPTOI.--Thei hiteinational Field
Year for the Great-Lakes. Most of the
data_ resulting hole this project areavailable at the National Climatic Cen-.ter.

. (3) GATEThe Global Atmospheric
Research Project (GARP) . Atlantic
Tropical ExPeriznent. A set of basic data
from this underway project is available
from the National Climatic Center.

The Environmental Science Worms-
Ilan Center develops policies for andpro-- -

iridectorial and.rpn services
to NO components: manages a cen-
tral system: provides functional

,

guidance to ther NOAA libraries; and
develops and to automated ad-
entitle .. . inf .. systems for NOAA
and 'ester,*

la) WC. banes *E0AA Publicaddia
. AnnciuMietnenr4everal times a montiv...:

(13) The,SOAA libraries, Zunby
are orierctp the Public for:reference

(a) Since 1869, Ens his been build-
ing the EbvIronniental Data Index
(ENDES) . When fully operational (tar-
get date, 1978). ENDES U1 provide con-
venient, rapid referral to eliding NOAA;
national, and global environmental
once data files ,and sources, as well- as
documentation concerning their quality.
quantity, and character. A comPlenien-
tary. :literature-based system. Oceanic,
and Atmosphedc Scientific Information
System MASISI. will provide a parallel
subject-auth0-abstract referral service.

SOURCE: Federal Register, Vo1.39, No. 74, April 16, 1974.



'Figure 9';'3

,, 1975 DIGITAL DATA HAND411
_ .

7

4j ett

Acronym

.
RAS
FERE
OAT
LPR
OCSLAS

OCS11
9-152,

, PDB
PMS
WHS
CORE
IWRS

Land InfOrmatioAnaly-
sis Office:

Geologic Division

IRIS
DAL
LUMAD
.CARETS.

OPLUDE
CART/8

..Project Name

, Coal .tease;lteservel'Information System

,t0.1'

DIP
LUNAR DATA-

!NCDS.',

EMS
EMHDC

LFGDS
ZCFS
CCM
DLSD.

ACCMLUP

OGFDS

.OBIS'

WHOS-

RADB
f'CA

.GP

RASS -.II

ty*counting System ,

:14eaervair Reserve Estimate-System
. .

ysical Interpretive Aid System .

Lease Production and.Revenue System
Outer Continental Shelf. Lease ActiVitY

System ,

Outer Continental Shelf Order 11 System

9-152 System
Pipeline Data Base
Pipeline. Management Systeh"
Well History File -

Computerized OnshoreARecord of Events
Individual Well Record SysteM

Image Data Inquiry System
"Data Analysis Laboratory
Land Use and Data Analysis ProjeCt
Central Atlantic Regional Ecological
Test Site

Ozark Pilot Land Use Data Base _

Cartographic ,On-Line Interactive-Digi-
tizing and Display Edit System

Digital Image Processing
Global Synthesis of Large Lunar Data

Arrays
National Coal Data System - Phase I
Earthquake Strong Motion
Earthquake,Monitoring & Hypocenter

Determination System
Low Frequency Geophysical Data System
Zip Code File System
Computer Composit Mapping
Digital Landslide Susceptability Deter-

.

mination
Application of -Computer Cellular Mapping

to Land. Use Planning,
Oil & Gas Field Data System
Urariium InforMationSystei
Oil Shale Information System
Well History ,Control System
Radiametric'Age Data Bank
Geometric Analysis:
.Gravity Projects
Rock Analysis Storage System

. ,.".
!:4

I
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-Figure 9..3 (ciront:)

1975- igeITAL DATA HANDLING ACTIVITIES USGS

'Geologic Division (cont.) CDS Cruise DataSystem
..

CRIB CompurizedHescinrces Information Bank
GRASP Geologic Retrieval: and SynopSis.?rogram .

.IAEMOSRS Interactive Alaska-. Economic 'Mineral
Odcurance Star-age & Retrieval System",

CAMGGIM Computer ASsisted Methods to Generate.
Geologic Index Ilapa

,

GDB "Geothermal '2Data Bank . .,..%

PA Paleomagnetic Analysis f:

Topographic Division DCDB _Digital Cartographic DataBase
CGSR Computer Generated shaded Re1.1.ef ..

(NCIC) APSRS Aerial Photography Siiiimary. Board- Sy Stem 1'
(NCIC) T-70X Map and Chart System
NCIC) NCIC EROS Explode
(NCIC) APQF Aerial Photography Quadrangle Erie

CGN : Computerization of .Geographic Names
Water Resources Division WATSTORE National Water Data Storage' and Re-

-; trieval System :

. SDRP. Satellite Data. Relay' Project:
NAWDEX National wate eta ,Excharige

_,,, I

SOURCE: The International Geographical Union, Commission on Geographical Data
Sensing and Processing, First Interim Report on Digital Geographic Data. Hand--
ling(Activities in the U.S. Geological Survey, March 1976.
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Figure, 10 .1 .

..SAMPLE 'ENTRI.ES ;FROM USDA DATA INVENTORY 1974

I

2576 -73
POULTRY 8 PRODUCTS:: PRODUCTION:
.lcomomi9 Research Service. .

!tenthly sumiaryg. 'published regularly. Sanwa file. :.
15 -99 144 .0. _

!toilers,. Chickeas, -Eqgs,, Proiuction, Ready-tc-cook weight,'
Turkeys..
Anstractieg, chicken and turk47.production fro* Statistical
Reperting. Service s-annual reports. BrAler, letter chicken and'_
turkey production converted- to ready-to-cook. weiglit.:Commodity
Economics Divillibn:

. .

2971-73 .

POULTRY 06 PRODUCTS: SUPPLY .8 UTILItiLTION."
Rconolic Research- Service
Ernthly'snaaary; published regularly. Manual file.--.-. .

557,3. . . .. .

.

Chickens, :Eggs, Exports, larcirtsb ..8111.tary:.Purchases, Stocks,
Turkeys, Utilization..
ibetract: Data include factors *Ain. tcta supplies. avail
able and disappearance .0f Ccesodities-for the year. SuPply
iecludes. production,. imports, and beginning:and 'ending .etcraga
Stocks. Dixiiippearance includes exports 'and -shipments to Ameri-
can territories, military use, USDA donations:, .and total and

. per-capita civilian.consuattion In. -addition,.th&
of eggs include thone .going lor hatchery. purposes.. Comeadity

o.1consics Division. '1,,

2978-73 .

POULTRY SLAUGHTERL UNLES EEDBBAL
Economic ResearCh Service . . -"
notthly sue:lazy:: cutlisted regularly. !facial file.
15 99748 _
Brollees, Chickens, Pcultry, SlauOter, Teti-eye.
Abstract: 'Young. chiCkees (primarily broile(m) mature chikens,

I
and turkeys slaughtered are tepcirted-tIt'Statistical Repor-,,
ting Service. busker inspected, pcunds weight, .and pounds
certified ready-to7cco- weight. The: cer tiliectoready-?tc-cack

. is Used to estimatetctal Slingb tin .,b7,,aonths and guar:-
tars .4nring.: ,sear.:-Corao-ciity-.8cOlcsiCs Diaisicz.

t-297973 . : . -:,.
:.- .: .PRELISINARY FARE-AILOINENTS-TOEA-CCO. . .

Agricultural Stab]: Ccnsery Siv - , .

sunaary;. available, not publisted.e emu% I file....r;1`x13918 - . . , - . :* .

lotments (acreaW TotadUo. . - -

Abstract: An, acreage-cc:reputed for ,each farm timed eiitietory.
Of. Productipn during-thireediatly proceeding 5.yeSire;,.su'iM44
arized by kind

c
cf tobacco, by COunty, by state, aadzan-Stioner:-'7,

totals.; Used to,..iPportion oatiopal acreage allot"le .
'farts. Tobacco and Peaault :' ...

2980.43 ;;z;... . K. ,:..

pa.Enuns Ana :CLAss 7:',41(11
;Federal Crop ..lasiralicej-Ccr#::,- ;
InnUal'point is Cite, E.ubl

-' :4. . .

'13 13409- ,- .'" A7';
kor'eage counbaAtei.: crop .4.aturasuce, crop :yiar ;'," Crops.

Kagne tat" .1 1 eZccittad ata ). irfurance class-
if iCaticz within 2.-tesia2 ccuaty by?crop, farsint.practice and
.crop yeacr frog 19484to.latt. includes vesina, liability, '

.poteittal;acret,'in*toreit -a s, guarantee in-bUsb--
via... ROundrie etc.;.. and- preht4n raid. in percent. 'beta Puocess,
ing !kWh, National .

.
.

SOURCE: U. S-. Depar =wait bcf Agriculture, UStA Data, InveritOry;
Volume 6, ';Faris Income" , 1974.
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Figure 11.1.

EXAMPLES OF DISTINCTIONS BETWEEN INSTITUTIONS, CENTERS AND FILES*

s ...
.1 .
Entrz

University of Colorado

Bureau of Governmental.Research & Ser:vices
Public Administration & Local Goternme&

Census Summary Tape Processing Center
Housing
_Population .

Colorado Business & Economic Data Bank'
Business Economic aita

Institute ,of-Behavioral-Science
Davao PrOvence Urban:Rural Population
Papago Indian Population Register

Travel Reference Center'

Travel, Tourism, & Recreation

F

Survey

Designation

INSTITUTION

CENTER-
FILE
-FILE

CENTER
FILE

CENTER
FILE
FILE

CENTER
VILE

.. Bureau of Labor Statistics (U.S.) INSTITUTION
BLS Data Hank 4 CENTER.

.

Area Wage Surveys . FILE
.COnsumer Price Index FILE
Input-Output Matrik .

FILE'
Survey of Consumer Expenditures FILE
Wholesale Pricb. Index, FILE
Employment, Hours, & Earnings FILE
Industry-Occupational Matrix FILE
Job Openings_& Labor Turnover \ FILE
Labor 'Force Y FILE

Subtitles of files have been deleted.

SOURCE: Sessions, Vivian S., Directory of Data Bases In The Social And
Behavioral Sciences, 1974.
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